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PREFACE. 

o F all  the  arts  in  the  world,  none  are 
fo  ancient  as  that  of  Hufbandry,  which 
boafts  an  origin  coeval  with  the  human 
race ; nor  is  there  any  fo  ufeful,  fo  profit- 
able, fo  healthful,  fo  delightful,  and  fo 
falutary  to  the  mind  as  that  of  Agricul- 
ture. 

It  is  alfo  an  occupation  that  none  can 
rival  in  connecting  private  intereft  with 
that  of  the  public,  for  every  ftep  that  a 
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man  makes  for  his  own  good  promotes 
that  of  his  country, 

• » jL  t L * * 

It  has  been  my  province,  through  the 
greateft  part  of  my  life,  to  be  employed  in 
the  art  of  Hufbandry ; and  being  ftrongly 
attached  to  rural  purfuits,  I engaged  in 
the  ftudy  of  it  with  an  ardour  equal  to 
the  pleafure  it  afforded,  and  natural  to 
the  impetuofity  of  youth. 

The  following  fheets  are  the  refult  of  at- 
tentive ftudy  and  diligent  obfervation,  and 
I hope  will  contribute  not  a little  to  the 
advancement  of  Agriculture. 
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In  the  profecution  of  this  work,  I have 
taken  a general  furvey  of  the  firft  prin- 
ciples or  elements,  viz.  Fire,  Water, 
Air,  and  Earth  ; and  endeavoured  to 
fhow  how  thofe  elements  become  the 
natural  food  of  plants  ; how  vegetation,  fe- 
cretion,  and  abforption  are  performed  by 
their  prefence  and  agency  ; how  Nature 
employs  them  in  reftoring  that  food  to  land 
impoverifhed  by  cropping,  or  rendered 
defunft  by  indifcreet  management ; and 
how  Nature  is  particularly  affifted  there- 
in by  the  Drill-Hufbandry. 

I have  likewife  given  a particular  ac- 
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count  of  the  conftruftion  and  ufe  of  two 
different  kinds  of  Drill  Machines,  and  of 
a Drill  Plough  (which  for  cheapnefs,  fim- 
plicity,  ftrength,  and  perfeftion,  are  fu- 
perior  to  any  now  extant),  for  fowing  or 
planting  all  kinds  of  grain,  pulfe,  feeds, 
&c.  and  at  a price  accommodated  to  the 
circumftances  of  farmers  of  all  ranks  and 
degrees. 

I have  alfo  pointed  out  the  method  of 
cultivating  and  preparing  the  land,  fo  as 
to  make  it  produce  the  largeft  crops  poffi- 
ble,  with  the  leaft  expence. 

I have  at  the  fame  time  given  proper 

direftions 
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IX 


diredtions  for  making  and  ufmg  feveral 
kinds  of  hoes , for  hoeing  all  kinds  of  grain, 
pulfe,  feeds,  &c. 

To  the  following  authors  I hand  in- 
debted : Sir  Torbern  Bergman,  the  Bifhop 
of  LandafF,  the  Rev.  Dr.  Prieftley,  Dr. 
Hunter  of  York,  and  Monk  Duhamel:  I 
make  this  public  acknowledgment,  to 
avoid  the  charge  of  plagiarifm. 

I fhall  not  here  make  any  apology  for 
offering  this  to  the  Public.  By  thofe  who 
think  there  is  no  need  of  any,  none  will 
be  expedled ; and  by  thofe  who  think 
there  is,  perhaps  the  beft  will  be  deemed 

infufficient. 
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inefficient.  At  the  fame  time  I deliver 
this  book  to  the  world  with  all  the  anxiety 
and  diffidence  natural  to  an  author  in 
publiffiing  his  firft  effay. 


The  time  I have  employed,  the  pains 
I have  taken,  and  the  expence  I have 
been  at  in  order  to  render  it  worthy  of 
the  title  it  hath  affumed,  and  of  the 
public  approbation,  it  is  perhaps  prudent 
to  conceal,  till  it  be  known  whether  that 
approbation  will  ever  be  beftowed  upon 
it. 
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ADVER- 


A D V E R T ISEMENT. 

Several  years  have  elapfed  fince  I announced 
this  work  to  the  Public  ; but  the  number  of  expe- 
* riments  and  improvements  that  I was  then  en- 
gaged in  making,  together  with  the  duties  of  my 
office,  rendered  a proper  attention  to  the  prefs 
almoft  totally  incompatible.  However,  the  refult 
of  thofe  experiments  and  improvements,  which 
are  introduced  into  this  work,  will,  I hope,  make 
fufficient  atonement  for  the  delay  in  publiffiing, 
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DRILL- HUSBANDRY. 


DIRECTED  by  inftin£t,  animals  feek  their 
own  proper  food  ; but  vegetables,  not  being 
poffelTed  of  the  power  of  motion,  mull  be  fatisfied 
with  the  nourifhment  which  nature  or  art  giveth 
them. 

Human  art , with  much  labour  and  expenfe, 
gives  nourifhment  to  vegetables,  by  mixing 
dung  and  other  fubftances  with  the  foil  on 
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which  they  grow  ; but  the  way  by  which  nature 
gives  them  their  food  is  fimple  and  eafy : her 
ceconomy  in  this  refpe£t  is  tranfcendently  beauti- 
ful and  aftonifhing ; and  no  mode  of  culture  is 
better  adapted  to  aflift  nature  in  communicating 
that  food  to  vegetables,  and  to  the  earth  on  which 
they  grow,  than  the  Drill-hufbandry. 
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CHAP,  I. 

On  the  Natural  Food  of  Plants. 

In  no  branch  of  Natural  Philofophy  has  ima- 
gination and  corje&nre  been  more  freely  indulged, 
than  in  what  concerns  the  food  of  plants.  Nor  has 
any  fubjeft  engaged  more  the  attention  of  fo  many 
learned  and  ingenious  gentlemen,  who,  with  the 
ahiflance  of  the  art  of  chemiftry,  have  made  great 
progrefs  in  that  important  invefligation : and  from 
the  refult  of  their  various  experiments,  which  have 
been  accurately  made,  it  indubitably  appears,  that 
a due  combination  of  the  four  elements,  viz.  fire, 
water,  air,  and  earth,  conftitute,  not  only  the 
food  and  nourifhmcnt  of  vegetables,  but  alfo  forms 
the  conftituent  parts  of  all  bodies,  and  are  all  the 
materials  employed  in  the  formation  of  the  ftu- 
pendous  works  of  creation.  For  the  better  under- 
Handing  of  which,  I (hall  give  a brief  analyfis  of 
thofe  elements ; and, 

B 2 I.  Of 
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I.  0/  Fire. 

By  fire  is  underflood  a complex  idea  of  fome- 
thing  red,  Jhining,  that  excites  the  fenfation  of  heat , 
and  rarifies  and  expands  all  known  bodies.  But  fo 
little  do  we  know  of  fire,  that  any  attempt  at  a 
theory  of  it  muff  appear  prefumptuous  and  prema- 
ture. We  find,  however,  that  fire  or  heat,  phlogif- 
ton,  the  electrical  fluid,  and  light,  have  fo  many 
qualities  and  properties  alike,  that  many  think 
them  only  different  modifications  of  the  fame 
principle. 

Fire  is  the  adfion  by  which  a proper  body  is 
deprived  of  phlogijlon , by  means  of  pure  air,  with 
fuch  vehemence  as  to  generate  not  only  heat,  but 
flame.  And  this  flame  is  phlogijlon  in  an  adtive, 
volatile,  or  fluid  flate. 

According  to  this  acceptation  of  the  word  fire, 
it  is  the  mofl  ejfential  fuid  in  nature,  and  the  caufe 
of  fluidity  in  other  bodies,  by  feparating  their 
parts;  hence  even  air  itfelf  would  become  folid  if 

it 
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it  could  be  entirely  deprived  of  the  fire  it  contains, 
as  bodies  of  the  mod  difficult  fufion  become  fluid 
when  penetrated  by  a fufficient  quantity  of  its 
particles. 

Hence  we  have  reafon  to  believe,  that  air, 
water , and  earth , are  only  variations  of  the  fame 
element,  introduced  by  heat : for,  without  a certain 
degree  of  heat,  water,  fpirits  of  wine,  oil,  quick- 
filver,  and  even  air  itfelf,  would  be  converted 
into  folid  bodies  ; and,  with  a certain  degree  of 
heat,  all  fluid  bodies  would  be  changed  into 
elaftic  vapours,  and  all  folid  bodies  would  either 
be  wholly  diffipated,  or  in  part  diffipated  and  in 
part  converted  into  fluid  glafs : for  the  moft  denfe 
and  compa£t  of  all  bodies,  which  refiffs  the  moft 
violent  fires  excited  in  the  greateft  furnaces,  without 
lofing  any  thing  of  their  weight,  can  be  formed  into 
elaftic  vapour  by  the  fiercer  a£tion  of  the  folar  rays, 
when  united  in  the  focus  of  a large  burning-glafs : 
exemplified  by  gold,  diamonds,  rubies,  See . which 
the  famous  burning-glafs  at  Paris  can  turn  into 
elaftic  vapour.  It  is  the  moft  powerful  agent  in 
the  decompofition  of  bodies,  and  the  fource  of 

all 
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all  fublunary  forms  and  folutions,  by  increafing 
the  repulfive  quality  in  all  bodies ; and  the  force 
of  that  law  is  fo  unlimited,  as  to  countera£l 
the  power  of  gravity,  by  caufing  all  bodies  to 
afcend,  even  the  moll  folid. 

All  nature  is  kept  in  motion  by  fire ; even 
blocks  and  Rones  fwell  by  the  heat  of  the  day, 
and  contra£l  by  the  cold  of  the  night.  Air  and 
water  are  kept  in  a Rate  of  fluidity  by  it.  The 
former  is  fo  fwelled  by  it,  that,  to  keep  up  the 
equilibrium,  it  is  perpetually  agitated  by  winds 
and  florms  ; and  to  the  latter  it  gives  fo  repulfive 
a quality  that  it  flies  off  in  Ream  : hence  it  is 
that  jure,  or  heat,  becomes  a Rimulating  and  vivi~ 
fying  principle  in  vegetation. 

Phlogiston  is  not  fire,  but  the  principle  or 
pabulum  of  inflammability ; i.e.  when  it  is  com- 
bined with  various  fubflances  in  due  proportion, 
it  renders  them  inflammable : hence  we  have  rea- 
fon  to  believe,  that  it  is  this  gas  in  a concrete  Rate, 
in  coals,  candles,  wood,  metals,  &c.  that  makes 
them  inflammable.  For  the  inflammation  of  coals, 
5 candles, 
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candles,  wood,  paper,  pitch,  tar,  oil,  and  other 
combuflible  bodies,  arifes  from  this  gas  being  fe- 
parated  from  them  by  heat,  and  inflamed  by  the 
contact  of  fire,  which  continues  to  burn  as  long  as 
the  body  continues  to  afford  a proper  fupply  of 
it ; and  the  matter  diffipated  during  the  combuf- 
tion  is  phlogiflon  neutralized  with  air  : in  which 
ftate  it  can  only  become  the  natural  food  of  plants  ; 
for  when  adminiftered  in  any  other  form,  it  infal- 
libly kills  them,  unlefs  it  is  neutralized  with 
water.  Phlogiflon  alfo  unites  itfelf  with  terrene  or 
earthy  fubftances,  which  are  under  a dry  form, 
and  which  are  much  attenuated , fuch  as  clays , to 
which  it  adheres  with  great  force,  and  which, 
when  burnt,  makes  an  excellent  manure. 

All  bodies  contain  more  or  lets  of  this  wonder- 
ful principle  ; for  all  bodies  become  hot  by  the 
approach  of  ignited  bodies,  and  by  fri£lion  : fric- 
tion may  be  therefore  faid  to  be  a kind  of  f re- 
pump, that  draws  phlogiflon  from  the  adjoining 
bodies  to  the  place  where  the  friction  is  going  on; 
and  firongly  indicates  that  phlogiflon  may  lie  in  a 
concrete  form  in,  and  be  a conflituent  part  of  all 

bodies. 
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bodies.  And  the  dilatation  which  This  a&ive 
principle  occafions  in  all  bodies,  whether  folid 
or  fluid,  hard  or  foft,  light  or  heavy,  may  be 
efleemed  the  moft  certain  proofs  of  its  prefence 
and  agency. 

The  great  and  inexhauflible  fource  of  active 

O 

phlogildon  is  the  fun , which  gives  life  and  energy 
to  the  whole  creation ; for  we  evidently  obferve, 
that  when  he  returns  to  us  in  fummer,  how  his 
influence  animates  the  whole  face  of  nature,  and 
gives  life  to  millions  of  animals  and  vegetables, 
that  have  their  beginning  and  ending  with  the 
fummer’s  heat : yet  heat  depends  not  folely  on 
the  rays  of  the  fun,  otherwife  we  fhould  have 
the  fame  months  equally  hot  and  cold  at  their 
annual  returns  ; but  in  part  on  the  vapours  and 
exhalations  that  arife  from  the  earth,  by  fubterra- 
neous  fires,  into  the  atmofphere ; which  being  the 
receptacle  of  all  kind  of  forms  and  folutions,  muff 
therefore  be  univerfally  impregnated  with  this 
principle  of  fire  ; but  fo  diluted  as  not  to  hurt  the 
perfpiration  of  vegetables,  nor  the  refpiration  of 
animals.  In  fhort,  the  whole  courfe  of  nature 

would 
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would  be  flopped  in  all  its  proceffes  without  that 
great  and  neceffary  vivifying  agent  the  Sun,  whofe 
rays  are  diluted  phlogiflon,  which  is  abforbed  and 
neutralized  by  all  bodies,  in  which  it  lies  in  a 
concrete  form,  till  called  forth  by  combuftion  or 
fri6lion. 

Rubbing,  or  fri6lion,  in  all  bodies  produces  heat 
and  ele&ricity ; and  both  thefe  dilate  bodies,  help  ve- 
getation, germination,  and  evaporation ; accelerate 
the  motion  of  the  blood  in  animals,  and  the  fap 
in  vegetables. 

Phlogiflon  combined  with  pure  air  in  a cer- 
tain proportion  conflitutes  the  matter  of  heat; 
and  heat,  in  a moderate  degree,  contributes  materi- 
ally to  promote  the  growth  of  plants.  It  vibrates 
their  parts;  excites  and  promotes  a motion  in 
their  fluids ; prevents  moiflure  from  rotting  their 
roots,  and  their  Hems  from  blights  and  mildews ; 
refolves  the  oily  and  watery  particles  of  the  earth 
into  vapour ; rarefies  their  juices ; and  is  the 
a£live  principle  or  power  which  propels  them 
through  every  veffel  of  the  vegetable  body : yet 
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vegetation  may  be  injured,  either  by  a defeCt  or  an 
excefs  of  it. 

Electricity  and  phlogijlon  having  fo  many 
properties  alike,  many  think  them  only  modifica- 
tions of  the  fame  principle.  Iron  lofing  its 
phlogiffon  by  vitriolic  acid,  lofes  by  the  fame 
procefs  its  electricity.  This  molt  fubtile  fluid 
feems  more  or  lefs  inherent  in  all  matter,  and  fuch 
is  the  extreme  fubtilty,  velocity,  and  expanfi- 
bility  of  this  aCtive  principle,  that  it  may  with  the 
utmoft  propriety  be  called  the  foul  of  the  uni- 
verfe,  which  fuftains  life  throughout  all  nature, 
as  well  in  animals  as  in  vegetables. 

Living  vegetables  are  excellent  conductors  of 
this  fluid  ; for  if  a number  of  vegetable  capillary 
fyphons  be  made  to  decant  water,  it  will  fall  from 
them  in  Jmall  drops',  but  if  the  water  be  eleCtrified, 
it  will  flow  from  them  in  a fwift  ftream.  Hence 
it  is  found  that  this  fluid  accelerates  the  fap  of 
vegetables,  gives  and  preferves  a proper  tone  in 
their  capillary  veffels,  increafes  their  perfpiration, 
heightens  their  verdure,  and  powerfully  promotes 
* all 
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all  their  fecretions.  Upon  this  principle  of  heat , 
or  phlogiflon , or  elettricity , or  by  whatever  name  it 
may  be  called,  and  that  of  attraction , capillary 
motion  and  abforption  depend.  For  all  parts  of 
matter  attra6l  and  are  attracted,  and  have  a natural 
tendency  to  each  other  ; the  fides  of  a capillary 
tube  attraft  the  fluid  it  contains  with  greater 
force  than  the  particles  of  the  fluid  attract  each 
other,  and  water  rifes  above  its  level  againfl  the 
fides  of  the  bowl  that  holds  it. 

Hence  it  is  evident  that  vegetables  conduft 
their  life  by  receiving  this  principle  by  their  roots 
from  the  earth,  and  by  their  leaves  and  ftems 
from  the  atmofphere,  through  the  medium  of  air 
and  water , which  neutralizes  and  fubje£ts  it  to  the 
laws  of  attra£lion  ; and  after  it  has  paffed  through 
all  the  orders  of  fap  veffels,  it  then  becomes 
obedient  to  the  laws  of  vegetation,  and  forms  the 
bond  of  union  between  the  parts  of  the  vegetable 
body ; for  we  fee  that,  upon  the  abftra&ion  of  this 
principle,  the  vegetable  body  is  wholly  deftroyed. 

* - * « 

Light  is  neceffary  to  promote  vegetation:  for 
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we  know  that  vegetables  languifh,  grow  tranf- 
parent,  and  lofe  their  colour  in  the  dark;  but, 
when  thus  vitiated,  are  fpeedily  reftored  by  the 
rays  of  the  fun,  which  is  the  principal  fource  of 
light  as  well  as  heat ; and  thefe  rays  feem  to  be 
aCted  upon  by  every  body  in  nature,  and  they  may 
be  capable  of  being  combined  with  air,  or  water, 
or  earth ; and,  in  that  ftate  of  combination,  they 
may  enter  as  conllituent  parts  into  vegetables,  &c. 
and  form  airs,  falts,  and  oils  of- various  kinds. 

i 

That  vegetables  imbibe  this  principle  as  nourifh- 
ment,  is  evident  from  their  parting  with  it  back 
again  into  the  air,  in  the  a£t  of  combuflion,  or 
putrefaction  ; which  is  but  parting  with  the  m- 
jlammable  principle  that  was  a conllituent  part  of 
them  while  in  health. 

The  heat  of  putrefeent  dunghills,  of  the  fer- 
menting juices  of  vegetables,  and,  above  all,  the 
fpontaneous  firing  of  hay  not  properly  dried,  are 
obvious  proofs  that  vegetables  poffefs  this  element 
in  great  quantities. 


II.  Of 
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II.  Of  Water. 

The  properties  that  are  common  to  water 
are  various  and  oppofite.  It  is  fluid  in  a certain 
degree  of  heat ; folid  in  a lefs  ; and  convertible 
into  an  elaftic  vapour  of  incredible  force  in  a 
greater.  It  is  capable  of  diflolving  all  kinds  of 
falts ; of  abforbing  and  detaining  in  its  fubflance 
the  air  of  the  atmofphere  ; of  being  itfelf  ab- 
sorbed by,  and  fufpended  in  air.  It  conftitutes 
the  principal  part,  not  only  of  blood,  urine,  milk, 
wines,  oils,  fpirits,  and  of  all  fluid  bodies ; but 
alfo  enters,  in  a large  proportion,  into  the  confti- 
tution  of  the  folid  parts  of  all  animal,  vegetable, 
and  of  many  mineral  fubflances.  It  is  capable  of 
being  refolved,  according  to  the  molt  recent  dif- 
coveries,  into  two  forts  of  air ; and  of  being 
tranfmuted  into  earth. 

Fluids  are  faid  to  be  perfect  or  imperfect,  as 
their  parts  Aide  with  more  or  lefs  eafe  over  one 
another  ; therefore  quickfilver  is  the  moft  perfe£t 
of  all  fluids.  Water,  being  of  the  imperfeft  kind,. 
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is  feldom  to  be  found  pure  ; for  it  readily  ad- 
heres to  any  fubftance  it  meets  with,  mixes  inti- 
mately with  its  particles,  and  thence  becomes 
impregnated  with  whatever  Jlrata  it  runs  over. 
Hence  no  water  is  ever  found  upon  the  furface  of 
the  earth  in  a ftate  of  perfect  purity  ; nay,  even 
rain  and  fnow  water  (which  we  have  particularly 
in  view),  although  elaborated  by  the  peculiar 
powers  of  nature  from  the  moft  fubtile  vapours^ 
with  a degree  of  perfe6tion  inimitable  by  art,  con- 
tain oily , f aline y and  earthy  particles,  and  are 
found  to  be  varioufly  contaminated,  according  to 
the  feafons  of  the  year,  the  climate,  and  other 
circumftances  : for  it  is  obvious  that  thefe  waters, 
while  fufpended  in  the  atmofphere,  muft  colle6l 
and  abforb  the  various  heterogeneous  matters  with 
which  it  abounds,  and  therefore  can  never  be  ob- 
tained pure ; but  it  is  in  this  impure  ftate  that 
they  are  moft  ferviceable  to  vegetation. 

Various  fubftances  are  found  united  with  water, 
and  with  each  other,  by  means  of  chemical  fo- 
lution. — The  principal  of  thefe,  as  far  as  they  con- 
cern vegetation,  are  now  to  be  enumerated. 


That 
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That  water  contains  phlogifton  is  evident  from 
its  ftate  of  fluidity;  for,  when  deprived  of  its  na- 
tural quantity  by  the  atmofpherical  cold  in  winter, 
it  cryftallizes,  and  becomes  folid  ice ; and  the 
particles  of  water,  in  fhooting  out  into  cryftals, 
recede  from  their  mutual  contaCt  with  a force 
capable  of  overcoming  very  great  refiftances : 
hence  water,  in  freezing,  often  breaks  the  veflel 
that  holds  it.  On  this  principle  we  account  for 
the  meliorating  aCtion  of  froji  upon  ftrong  moift 
foils,  by  expanding  and  feparating  their  parts. 
In  that  view,  froft  may  be  confidered  as  a plough 
fuperior  to  any  that  can  be  made  by  the  hand  of 
man  ; for  its  action  reaches  the  minuteft  particles 
of  the  foil,  and  the  dilatation  which  it  occafions 
in  thofe  particles,  renders  the  foil  loofe  and  fri- 
able, and  difpofes  it  to  receive  the  benign  in- 
fluences of  the  fun,  air,  dews,  See.  Hence  the 
neceflity  of  winter  ploughing,  and  of  expofmg 
the  greateft  furface  poflible  to  the  influence  of 
the  air. 

That  water  contains  phlogifton  is  farther  evi- 
dent from  the  nature  of  electricity,  for  which  it 

has 
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has  fo  great  an  attraction,  that  the  electrical  fluid 
is  inftantly  neutralized  with  it ; and  this  property 
is  either  increafed  or  diminished  in  proportion  to 
the  water’s  denfity.  Hence  fea  water , when  put 
in  motion,  colleCls  the  eleClrical  fluid  more  power- 
fully than  frefh  water  does ; and  the  fea  becomes 
as  it  were  a huge  electrical  machine , when  violently 
agitated  by  winds,  collecting  on  its  troubled  fur- 
face  the  fire  from  beneath,  and  looking  in  the 
night  as  if  it  were  all  in  flames. 

That  air  abounds  in  water,  is  evident  from 
feeing  it  in  water  placed  in  an  exhaufted  receiver 
of  the  air  pump  ; and  alfo  from  water  which  has 
been  purged  of  its  air  by  being  boiled  or  frozen, 
re-abforbing  as  much  air  from  the  atmofphere  as 
it  had  loft.  But  the  quantity  of  air  which  water 
is  capable  of  imbibing  and  retaining  in  folution, 
depends  partly  upon  the  temperature  of  the  water, 
partly  upon  the  weight  of  the  atmofphere,  and 
partly  upon  the  water’s  purity.  According  as  thefe 
obtain,  the  degree  of  attraClion  between  water 
and  air  is  either  increafed  or  diminished ; and 
experiment  Shows,  that  the  quantity  of  pure  air 

contained 
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contained  in  molt  waters  is  about  an  eightieth 
part.  The  air,  moreover,  by  being  abforbed  into 
water,  and  afterwards  feparated  from  it  by  the 
a£tion  of  the  fun,  to  which  it  is  daily  expofed, 
is  rendered  abundantly  more  fit  for  animal 
refpiration  than  common  air  ; and  this  purified 
air  cannot  but  be  one  great  means  of  reftoring  to 
the  whole  mafs  of  air,  thofe  falubrious  qualities 
of  which  it  is  daily  deprived,  by  the  refpiration  of 
animals,  the  putrefaction  of  bodies,  the  combuftion  of 
fuel,  and  other  caufes. 

Fixed  air  alfo  is  found  in  every  water,  but  in 
verv  unequal  quantity,  from  ~ of  the  bulk  of  the 
water,  to  a bulk  equal  to  that  of  the  water  itfelf. 
This  air  communicates  to  water  an  agreeable, 
pungent,  and  refrigerant  flavour,  and  a fparkling 
appearance.. 

That  water  contains  earth,  is  evident  from 
the  prccefs  of  diftillation,  by  the  hard  crufl  that 
is  formed  upon  the  infide  of  boiling  veffels  ; and 
from  filtration,,  by  the  fediment  left  upon  the: 
filtering  paper.. 
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Snow  water  contains  a (mall  quantity  of  falited 
lime,  together  with  fome  flight  veftiges  of  nitrous 
acid ; this  water,  when  newly  melted,  is  totally 
void  both  of  pure  and  fixed  air ; fubftances  which 
are  found  in  greater  or  lefs  quantity  in  almod  all 
other  waters. 

Rain  water  is  generally  contaminated  with 
the  fame  fub dances  as  the  former,  but  in  greater 
quantity  : for  while  it  is  fufpended  in  the  atmo- 
fphere,  it  abforbs  the  various  heterogeneous  mat- 
ters with  which  it  abounds. 

i 

Spring  water  contains  aerated  lime,  falited 
lime,  common  fait,  See.  : for,  during  its  paffage 
over,  or  perietrating  ftrata,  it  is  loaded  with  hete- 
rogeneous matter,  more  or  lefs  according  to  cir- 
cumftances  ; very  fubtile  powders  being  partly 
mechanically  fufpended  in  it,  and  partly  united 
intimately  with  it,  in  the  way  of  chemical  folution. 

If  water  has  any  thing  alkaline  in  it,  the  fyrup 
of  violets  turns  it  green',  if  any  thing  acid,  the 
fyrup  turns  it  red : if  it  has  run  over  iron  fione , or 
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iron  mine , a folution  of  galls  turns  it  black ; and  if 
alum,  oil  cf  tartar  turns  it  thick , See. — Hence 
water  impregnated  with  lime-ftone,  and  oufing 
flow  amongft  moffes,  leaves,  See. — as  the  water 
evaporates,  the  earthy  or  ftony  matter  adheres  to 
thefe  fubllances,  and,  alfuming  their  fhapes,  gives 
that  variety  of  whimlical  petrefadtions  we  meet 
with  in  Derby fhire,  the  Dropping  Well  at 
Knarefborough,  Sec ► 

That  vegetables  imbibe  water  as  nutrition,  is 
feen  ocularly  when  in  their  recent  ffate,  and 
from  their  yielding  it  in  large  quantities  by  diftil- 
lation.  For  all  vegetables  yield  water,  impreg- 
nated with  an  acid,  and  often  alfo  with  a volatile 
alkaline  fait  ; but  the  quantity  and  quality  of 
liquids  feparable  from  vegetables  by  diftillation, 
varies  according  to  their  different  natures  and 
Hates ; for  green  vegetables  abound  more  with 
liquids  than  dry  ones,  and  hard  ones  than  foft. 

Even  liquids  feparable  from  vegetables  in  a dry 
ffate,  by  diftillation,  confifts  partly  of  oil,  but 
principally  of  water  impregnated  with  an  acid, 
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from  which  alfo  a volatile  alkali  may  be  difen- 
gaged  ; but  the  oil  varies  in  quantity  according  to 
the  nature  of  the  wood  ; for  the  hardeft  woods, 
and  the  hardeft  parts  of  the  fame  wood,  abound 
moft  in  oil.  The  annexed  Table  fhews,  at  one 
view,  not  only  the  prodiuft  of  liquids  obtainable 
from  different  woods  in  a dry  ftate  by  diftillation, 
but  alfo  the  other  component  parts  of  thofe 
woods  ; 


Heait  of  Oak. 

Box  wood. 

Mahogany. 

Sallow. 

Weight  diftilled  - 

96  OZ. 

96  OZ. 

96  OZ. 

q6  oz. 

Liquid 

374 

6i| 

3 31 

48 

Refiduum 

3° 

261 

201 

Lofs  of  weight  - 

281 

8 

35 

27§ 

96 

96 

96 

96 

That  part  of  the  oil  which  is  firft  feparated 
from  the  woods  is  fo  light  as  to  float  upon  water ; 
its  quantity,  however,  is  but  fmal],  compared 
with  that  of  the  thick,  black,  heavy  oil  which 
follows. 

The  refiduum  remaining  after  the  diftillation  of 
the  woods  is  a ptrjefl,  charcoal , or  the  earthy  part 

of 
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of  thofe  woods,  which,  when  burned  in  the  open 
air,  is  reduced  to  a very  fmall  quantity. 

4 jL  A o 

The  matter  loft  during  the  diftillation  is  in- 
flammable air , which  does  not  begin  to  be  fepa- 
rated  from  the  woods  till  the  lighter  of  the  two 
oils  begins  to  appear,  and  then  it  rufhes  out  with 
great  violence ; and  this  air  may  be  feparated 
from  all  animal,  vegetable,  and  inflammable 
mineral  fubflances,  by  diftillation,  combuftion, 
and  putrefa&ion. 

From  the  foregoing  analyfis,  we  have  a com- 
parative view  of  the  proportional  quantities  of 
the  component  parts  of  vegetable  bodies  ; which 
are,  water  impregnated  with  an  acid,  and  often 
alfo  with  a volatile  alkaline  fait,  air,  oils  of  dif- 
ferent colours,  weight,  and  confiftences,  and  a 
black  coaly  refiduim , which  is  a perfe£t  charcoal, 
or  the  earthy  part  of  the  woods  diftilled. 

From  what  has  been  advanced  it  will  appear 
matter  of  wonder,  that  fuch  large  quantities  of 
water , oil,  and  air,  fhould  be  combined  with  the 

earth 


22 


THEORY  AND  PRACTICE 


earth  of  wood , by  fuch  a peculiar  bond  of  union 
as  to  remain  for  ages,  without  lofing  any  of  their 
diftinguifhing  properties. 

As  water  is  a heterogeneous  fluid,  it  always  con- 
tains a folution  of  animal  or  vegetable  fubflances. 
Thefe  conftitute  the  natural  food  of  plants ; and 
the  element  in  which  they  are  minutely  fufpend- 
ed,  a£ts  not  only  as  a vehicle  in  guiding  them 
through  the  fine  capillary  veffels  of  the  vegetable 
body,  but  is  alfo  a conftituent  part  of  the  vege- 
table body  itfelf : for  part  of  the  water  adheres 
fo  clofe  to  the  internal  folid  parts,  that  it  cannot 
be  feparated  or  expelled  without  a total  diffolu- 
tion  or  deftru&ion  of  the  vegetable  itfelf. 

Hence  it  is  evident,  that  water  is  a material 
principle  of  vegetation  : for,  by  means  of  the  at- 
mofpherical  principles,  and  the  mediation  of 
heat , it  generates  earthy,  faline,  and  oily  particles ; 
all  thefe  are  with  water  imbibed  by  vegetables, 
and  conveyed  to  their  innermoft  parts,  for  their 
growth  and  fru&ification.  It  is  evident,  how- 
ever, that  water  contains  but  few  nutritive  parti- 
y cles ; 
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cles ; it  was.  therefore  necefifary  that  vegetables 
fhould  have  the  power  of  imbibing  a large  quan- 
tity of  it,  for  the  purpofe  of  conveying  its  moft 
nutritive  particles  to  every  part  of  the  vegetable 
body  alike,  and  of  foftening  the  bark  and  mem- 
branes of  plants,  fo  that  their  extenfion  and  nutri- 
tion may  the  more  eafily  go  on : yet  vegetation 
may  be  injured,  either  by  a defe&  or  an  excefs  of 
it.  * ■ ' 

A want  of  water  injures  vegetation,  by  drying 
and  hardening  the  earth ; which  being  as  it  were 
baked  by  the  rays  of  the  fun,  hinders  the  roots  of 
vegetables  from  piercing  into  it  in  queft  of  their 
neceffary  food,  for  lack  of  which  they  become  fo 
dry  and  hard,  that  if  they  are  not  totally  de- 
ftroyed,  their  growth  at  leaft  is  greatly  checked. 
For  though  we  have  many  proofs  of  the  expanfive 
force  with  which  the  fibrous  roots  of  plants  fhoot, 
yet  the  lefs  refinance  they  meet  with,  the  greater 
progrefs  will  they  make  in  equal  times.  Hence 
the  great  ufe  of  fallowing,  hoeing,  manuring,  Sec. 
not  only  as  producing  the  food  of  plants,  but  of 
putting  the  foil  into  a fit  condition  for  receiving 

it 
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it  from  the  atmofphere,  and  giving  eafy  accefs  to 
the  roots  and  fibres  to  extend  themfelves  every 
way  in  queft  of  the  fame. 

The  quantity  of  water  which  is  imbibed  by  the 
leaves  of  vegetables  from  the  atmofphere,  as  well 
as  that  abforbed  by  their  roots,  has  a great  de- 
pendence on  the  moifture  of  the  ground  on 
which  they  grow  ; for,  when  the  ground  is  dry, 
the  air  incumbent  upon  it  will,  comparatively 
fpeaking,  be  dry  alfo  ; and  the  vegetables  which 
grow  in  that  dry  air  will  lack  a part  of  that 
moifture  which  is  indifpenfably  neceffary  to  their 
growth  and  well-being.  And  it  is  for  want  of 
that  moifture  in  the  atmofphere  to  fill  the  veffels 
of  the  leaves  and  top  branches,  that  the  leaves  of 
corn  are  obferved  to  grow  yellow,  and  that  the 
early  fet  fruit  frequently  falls  off  in  the  Ipring, 
during  the  continuance  of  dry,  cold  north-eaft 
winds. 

An  excefs  of  water  injures  vegetation,  by  ren- 
dering the  earth  fo  loofe  that  the  roots  of  vege- 
tables have  no  firm  holding  to  fupport  their  ftems ; 
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by  leffening  the  degree  of  warmth  in  the  earth* 
and  in  their  own  veflels,  which  greatly  retards  the 
motion  of  their  fluids ; by  excluding  the  in- 
fluences of  the  fun  and  air  from  their  roots;  by 
taking  off  the  effe£l  of  the  mucilage  contained  in 
the  earth  by  too  great  dilution ; by  forming  a 
crude  vitiated  thin  food,  which,  though  it  is  pro- 
cludlive  of  the  woody  part  of  plants,  is  yet  un- 
friendly to  the  impregnation  and  perfe6fing  of 
the  fruit,  which  either  drops  off  entirely,  or  is 
fmall  and  fhrivelled : hence  it  is,  that  moift  fea- 
fons  do  not  yield  the  moll  plentiful  harvefts. 

Exceflive  drought,  or  exceflive  moifture,  an 
intenfe  cold,  or  extreme  heat,  and  above  all  an 
improper  foil,  fhoot  the  arrows  of  certain  death  to 
vegetables.  Lienee  the  necelflty  of  ufing  our  beft 
endeavours  to  provide  againfl;  thofe  extremes,  by 
draining,  manuring,  fheltering,  See. ; fince  it  is 
evident  that  heat  and  moijiure , duly  combined, 
are  the  grand  agents  of  vegetation. 
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III.  Of  Air. 

Air  is  a thin,  compreflible,  and  elaflic  fluid,  en- 
compaffing  the  globe  of  the  earth  on  all  Tides,  and 
reaches  about  forty-five  miles  above  the  furface  of 
the  ground  before  it  degenerates  into  too  thin  an 
ether  for  any  creature  to  breathe  in. 

This  body  of  air,  together  with  the  clouds  and 
vapours  that  float  in  it,  is  called  the  atmofphere  ; 
which  is  the  receptacle  of  all  fublunary  forms  and 
folutions,  and  the  moft  heterogeneous  compound 
of  all  fluid  bodies.  The  principles  of  this  com- 
pound are  now  to  be  enumerated. 

Fixed  air  (that  wondrous  antifeptic)  is  a 
permanent  and  elaflic  body,  compofed  of  earth, 
water,  acids,  and  phlogifton ; and  arifes  from 
the  effervefcence  of  any  acid  and  alkaline  mix- 
ture, and  eafieft  from  chalk  and  oil  of  vitriol. 
All  calcareous  and  alkaline  earths  and  falts  con- 
tain large  quantities  of  this  air,  from  one-half 
even  to  three-fourths  of  their  whole  fubflance: 

hence 
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hence  they  become  excellent  manures  when 
mixed  with  the  foil.  Liquors,  woad,  See . fer- 
menting, difeharge  plenty  of  this  air ; and  it  is 
found  alfo  in  the  common  atmofphere,  where  it 
is  as  much  a conftituent  part  as  common  air  is. 

That  this  air  abounds  in  the  atmofphere,  is  evi- 
dent from  the  immenfe  quantities  that  vegetables 
receive  of  it,  and  from  the  vaft  quantities  which 
all  cauftic  calcareous  bodies  attra6l  of  it,  upon 
expofure  thereto.  A ton  of  cauftic  lime  will 
attraft  from  ten  to  fifteen  hundred  weight  of  this 
air  from  the  atmofphere,  according  to  the  degree 
of  purity  of  the  calcareous  body  from  which  the 
lime  was  produced. 

That  vegetables  imbibe  this  air  as  nutrition 
from  the  atmofphere,  is  evident  from  their  giving 
it  back  again  when  under  a ftate  of  fermentation 
and  putrefa6lion;  for  it  is  abforbed  not  only  by 
the  external  veflels  of  the  leaves  and  bark  of  vege- 
tables  from  the  atmofphere,  but  alfo  by  their 
roots  from  the  earth,  infomuch  that  different 
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vegetables  in  their  green  ftate  contain  different 
quantities  of  it,  from  a fixtieth  even  to  one-half 
of  their  whole  fubftance : and  this  air  being  one- 
third  heavier  than  common  air,  it  gives  weight, 
union,  and  firmnefs  to  all  living  vegetables.  But 
in  their  dead  or  dry  ftate,  having  loft  moft  of 
their  water  in  the  a6f  of  drying,  the  air  then  re- 
maining in  the  vegetable  body  is  by  that  means 
decompounded,  and  changed  into  inflammable  air , 
which  then  predominates,  and  becomes  the 
uniting  principle ; for  in  diftilling  dry  vegetables 
we  can  fcarcely  dete£l  the  prefence  of  any  fixed 
air. 

When  this  air  is  abforbed  into  vegetable  bodies, 
it  will  there  become  latent  and  more  fixed,  as  it 
is  capable  of  being  highly  concentrated  ; and  when 
it  is  let  loofe  by  diftillation,  fermentation,  or  any 
acid  and  alkaline  mixture,  it  gives  out  its  qualities 
by  an  acid  tafte. 

Water  imbibes  this  air  from  the  atmofphere, 
and  thence  acquires  a fparkling  appearance,  and 

an 


OF  DRILL-HUSBANDRY. 


29 


an  acidulous  tafle,  and  with  water  it  is  abforbed 
by  all  vegetable  bodies. 

From  the  gravity  of  fixed  air  it  follows,  that 
the  lower  flrata  of  the  atmofphere  muff  abound 
more  with  it  than  the  higher;  for  the  prodigious 
quantity  which  is  generated  by  fermentation,  pu- 
trefaction, effervefcence,  and  other  natural  ope- 
rations every  day  going  on,  for  the  moft  part 
remains  clofe  to  the  furface  of  the  earth : and 
every  fermentation  that  is  raifed  in  the  foil,  whe- 
ther by  nature  or  art,  fets  this  air  at  liberty,  which 
is  greedily  abforbed  by  the  roots  and  leaves  of 
vegetables,  and  in  a wonderful  manner  powerfully 
promotes  their  vegetation. 

Nitrous  air  is  alfo  a compound  body,  formed 
of  acids,  water,  and  phlogiflon ; and  is  produced 
from  the  effervefcence  of  any  body  that  contains 
much  phlogiflon  and  the  nitrous  acid,  and  eafiefl 
brom  the  filings  of  copper,  iron,  &c.  and  the 
nitrous  acid. 
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That  this  air  abounds  in  the  atmofphere,  is  evi- 
dent from  the  making  of  falt-petre  in  different 
parts  of  the  world,  where  they  expofe  to  the  at- 
mofphere rich  fat  earths,  which  attra£l  the  ni- 
trous fpirit  of  the  air,  and  become  impregnated 
with  nitre;  and  from  its  being  found  on  old 
walls,  or  places  impregnated  with  animal  and 
vegetable  juices  that  have  undergone  the  putre- 
fa£tive  fermentation. 

That  vegetables  imbibe  this  air  as  nutrition 
from  the  atmofphere,  is  evident  from  their  giving  it 
back  again  to  the  water  in  which  they  are  boiled, 
in  the  form  of  nitre  : the  water  in  which  potatoes, 
fpinach,  borage,  fennel,  the  fun-flower,  tobacco, 
&c.  are  boiled,  diffolves  the  nitre  they  contain; 
and  hence  brown  paper,  foaked  in  fuch  water,  be- 
comes excellent  match  when  cut  in  flips  and  dried. 

Inflammable  air,  the  pure  and  elementary  phlo - 
gijlon,  is  eafieft  procured  from  iron  filings  and 
diluted  vitriolic  acid ; the  acid  feizes  the  iron, 
and  lets  loofe  the  fixed  phlogiffonj  exhibiting  it  as 
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elaftic  air ; and  phlogifton,  combined  with  pure 
air  in  a certain  proportion,  conftitutes  inflammable 
air . 

All  animal,  vegetable,  and  inflammable  mineral 
fubftances  contain  more  or  lefs  of  this  air : yet 
this  air  is  not  inflammable  of  itfelf,  any  more 
than  fixed  air  is  effervefcent,  but  is  a conftituent 
part  of  a compound,  which  being  let  loofe, 
caufes  by  its  flight  the  phaenomenon  of  inflam- 
mation. ‘ ' 

The  inflammation  of  coals,  candles,  wood,, 
paper,  pitch,  tar,  oil,  and  other  combuftible 
bodies,  arifes  from  this  air  being  Separated  from 
them  by  heat,  and  inflamed  by  the  conta£!  of 
fire,  which  continues  to  burn  as  long  as  the  body 
continues  to  afford  a proper  Supply  of  it : hence 
we  have  reafon  to  believe,  that  this  air  is  the  true 
elementary  phlogifton,  and  that  it  is  this  gas  in  a 
concrete  flate  in  coals,  candles,  wood,  metals, 
&c.  that  makes  them  inflammable. 

That  this  air  abounds  in  the  atmofphere,  is 

evident 
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evident  to  our  fenfes,  in  its  efcape  from  com- 
buftible  and  putrefeent  bodies,  in  the  a£l  of  com- 
buftion  and  putrefaclion,  into  the  atmofphere ; 
and  being  eight  or  ten  times  lighter  than  common 
air,  it  rifes  from  bodies  during  combuftion,  bogs, 
and  putrefying  fubfiances,  into  the  higher  regions 
of  the  atmofphere,  and,  lodging  there,  frequently 
receives  inflammation  from  lightning  or  eleftri- 
city,  giving  thunder  its  long  progreffive  found — 
lightning  the  property  of  fpreading  over  the  whole 
hemifphere  like  a fheet ; and  when  by  winds  it  is 
drawn  into  long  ftreaks  acrofs  the  hemifphere, 
and  receives  from  eleftricity  inflammation  at  one 
end,  the  inflammation  runs  acrofs  the  hemi- 
fphere, and  we  call  the  phasnomenon  falling  Jlars , 
meteors , &c.  as  that  which  was  feen  almoft  all 

over  Britain  on  the  18th  of  Augufl  1783. 

In  winter  there  is  fuch  a fmall  portion  of  this 
air  in  the  atmofphere,  that  to  keep  up  its  own 
elafticity,  it  is  conflantly  healing  it  from  the  earth} 
and  from  the  water  upon  its  furface.  Hence  it  is 
that  water  is  congealed  into  ice,  and  the  earth’s 
furface  into  a hard  cruft. 


But 
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But  in  fummer  there  is  fueh  a redundancy  of 
this  air  in  the  atmofphere,  that,  to  keep  up  the 
equilibrium,  the  atmofphere  frequently  difcharges 
it  to  the  earth,  in  the  form  of  lightning,,  or  electri- 
city ; and  the  difcharge  of  this  fluid,  by  the 
defcent  of  rain  that  follows  it,  may  be  confidered 
as  a primary  agent  in  producing  the  germination 
of  feeds,  and  the  rifing  of  the  Tap  in  vegetables  : 
hence  vegetables  look  more  vigorous  after  a 
thunder-fhower  than  at  any  ether  time.. 

That  vegetables  imbibe  this  air  as  nutrition 
from  the  atmofphere,  is  evident  from  their  in- 
flammability, from  their  parting  with  it  in  the  aft 
of  combuflion  or  putrefaftion,  and  from  their 
giving  out  large  quantities  of  it,  in  the  procefs  of 
diftillation,  in  the  form  of  oil,  which  can,  by  a 
greater  force  of  fire,  be  converted  into  inflammable 
air.  From  whence  does  a pine  growing  in  the 
dried  fand  receive  its  oily  matter?  is  it  not  from 
the  atmofphere  ? Hence  we  have  reafon  to 
believe,  that  this  air,  in  its  concrete  flate,  makes 
a principal  part  of  all  vegetable  bodies,  and  is 
feemingly  their  great  uniting  principle  ; for,  upon 
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its  expulfion  from  them,  they  immediately  under- 
go a diffolution. 

That  water  abounds  in  the  atmofphere,  is 
ffrikingly  evident,  from  the  immenfe  evaporations 
of  it  that  are  confiantly  taking  place,  from  the 
dew  on  windows,  from  the  wet  hair  of  thofe  who 
afcend  the  fide  of  mountains,  from  its  entering 
•Ipunges  when  hung  in  air,  &c.  From  many 
more  proofs  it  is  evident  that  air  is  a menfiruum 
for  water.  Air  lying  on  water , and  rubbing  per- 
petually againfl  it,  from  this  contaft,  and  their 
natural  attra&ion,  the  two  fluids  mutually  imbibe 
one  another  : and  this  aifpofition  to  unite,  feems  to 
indicate  their  having  had  a common  origin.  But 
the  quantity  of  water  which  the  air  is  capable  of 
diffolving  and  fufpending,  is  in  proportion  to  its 
degree  of  denfity ; and  this  denfity  decreafes  in 
a certain  ratio,  according  to  its  diflance  from  the 
iurface  of  the  earth. 

Hence  the  difpofition  of  the  air  for  diffolving 
either  water,  or  the  matter  perfpired  by  vege- 
tables, depends  chiefly  op  its  denfity , heat , and 
y . drynefs : 
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drynefs  : for  the  greater  the  denfity,  heat,  and  dry- 
nefs  of  the  air,  the  more  powerful  is  its  aftion  as 
a menftruum. 

Heat  ajfifts  all  folutions,.  and  greatly  contributes 
to  the  aflion  of  all  menflruums  upon  their 
folvends  ; upon  this  principle  it  affifts  the  folvent 
power  of  air  upon  water,  by  feparating  its  par- 
ticles and  increafing  its  furface  fo  as  to  render  it 
fpecifically  lighter  than  air.. 

In  fummer,.  the  aflion  of  the  air  as  a men- 
{Iruum,  is  rendered  fo  powerful  by  the  increafe 
of  heat,  that  water  is  immediately  and  intimately 
combined  with  it:  for  when  the  particles  of 
water  are  influenced  by  heat,  and  afbed  upon  by 
a dry,  warm  air,  they  eafily  rife  therein,,  and 
become  foluted  in  the  atmofphere.  Hence  the 
quantity  of  clouds  and  rain  where  the  fun  is  ver- 
tical, the  drying  quality  of  the  air  in  fpring,  and 
the  rain  and  fogs  in  winter  ; for  fummer’s  warmth 
affifts  in  filling  the  air  with  water,  and  the  winter’s 
cold  condenfes  and  brings  it  down  in  high  lati- 
tudes ; and  as  the  higher  regions  of  the  air  are 
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cold  and  thin,  the  particles  of  water  run  to- 
gether, and  form  clouds  about  the  height  of  the 
mountains : the  wind,  and  their  own  attraction, 
aflift  this  junCtion ; till  their  furface  becomes  fo 
diminifhed  that  they  precipitate  in  drops  oj  rain . 
And  this  afcent  and  defcent  of  water  from  and  to 
the  earth,  is  admirably  adapted  to  the  great  and 
necefiary  purpofes  of  preferving  animal  and  vege- 
table life. 


But  the  water  contained  in  the  atmofphere, 
is  not  folely  raifed  and  fufpended  by  the  media- 
tion of  heat . Strong  dry  winds,  in  cold  frofly 
weather,  are  often  more  powerful  agents  in  the 
evaporation  of  water  and  other  fluids,  than  the 
greatefl  heat  of  the  fun  in  fummer. 

The  caufe  of  this  phenomenon  is  owing  to  the 
fmall  quantity  of  phlogiflon  then  exifling  in  the 
atmofphere:  for  in  cold  frofly  weather  the  atmo- 
fphere is  conflantly  healing  the  earth’s  phlogiflon, 
which  carries  with  it  the  water  with  which  it  is 
neutralized.  Hence  it  is  that  evaporation  goes 
forward  with  great  celerity,  even  in  extreme  cold 

frofly 
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frofty  weather ; and  the  lofs  which  the  earth 
fuftains  of  its  phlogifton  neutralized  with  the 
water  thus  evaporated,  increafes  the  degree  of  cold 
on  its  furface,  fo  as  to  freeze  it  into  a hard  cruft. 

The  quantity  of  water  raifed  from  the  earth, 
and  fufpended  in  the  atmofphere,  is  immenfe. 
Dr.  Hally,  by  obferving  the  quantity  evaporated 
from  a veftel  full  of  water,  of  the  fame  degree  of 
faltnefs  with  that  of  the  ocean,  calculated,  that 
the  quantity  exhaled  from  the  Mediterranean  Sea 
only,  in  one  hot  fummer’s  day,  there  being  little 
wind,  amounted  to  5,280,000,000  tons  of  water. 
And  who  would  have  conjedtured  that  an  acre  of 
ground,  even  after  having  been  parched  by  the 
heat  of  the  fun  in  fummer,  difperfes  into  the  air 
from  1000  to  3000  gallons  of  water  in  the  lpace 
of  twelve  of  the  hotteft  hours  of  the  day  ? 

* • • 1 - • ’ ' - - - • i ! J i -’-v..  .if  . A 

But  a great  part  of  the  water  which  is  raifed 
from  the  perfpiration  of  the  earth  during  a hot 
day,  defcends  again  upon  its  furface  in  the 
t courfe  of  the  night  in  the  form  of  clew ; which  is 
greedily  abforbed  by  the  veflels  of  the  leaves  and 

bark 


38  THEORY  AND  PRACTICE 


bark  of  vegetables,  from  whence  it  is  conveyed 
to  their  innermolt  parts  for  their  growth  and 
fru£lification..  In  a hot  and  dry  feafon  this  deur 
is  particularly  ferviceable  to  vegetables,  which 
would  otherwife  never  be  able  to  refill  the  heat 
and  drought.  Hence  it  is,  at  one  time  of  the 
year,  that  the  Hems  of  vegetables  do  the  office 
of  roots,  attra6ling  nourifhment  by  their  ab~ 
forbent  velfels,  the  leaves,  from  the  atmofphere.. 

Water,  in  afeending  from  the  bofom  of  the 
earth,  moillens  the  roots,,  and  by  being  diffolved 
in  the  air,  it  affords  nutriment  to  the  branches  of 
vegetables.  But  as  vegetation  may  be  injured 
either  by  a defeat  or  an  excefs  of  moiffure,  and 
as  different  plants  require  different  quantities  of 
it,  for  attaining  their  utmoll  perfe6lion;  it  merits 
the  attentive  obfervation  of  the  farmer,  to  fuit  his- 
plants  and  his  manures  to  the  nature  of  the  foil. 

* 

That  vegetables  imbibe  water  from  the  atmo- 
fphere,  is  evident  from  their  growing  on  old  walls 
without  earth,  and  from  the  known  laws  of  at» 
tra£lion ; for  the  external  parts  of  all  vegetables 
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are  full  of  abforbent  and  perfpiratory  velfels, 
which  are  endowed  with  a power,  inherent  in  all 
capillary  tubes,  of  attra&ing  and  drawing  up  the 
moifture  that  is  applied  to  their  furfaces,  and 
with  that  moifture  ‘every  nutritive  particle  it 
contains. 

When  the  atmofphere  happens  to  be  cold  and 
moift,  this  abforption  takes  place  ; but  when  the 
air  is  hot  and  dry,  the  fame  velfels  throw  olf  the 
fuperfluous  moifture  by  perfpiration  : hence  it  is 
evident,  that  vegetation  muft  be  greatly  influenced 
by  the  ftate  of  the  atmofphere. 

An  air  abfolutely  dry,  would  in  a few  days  an- 
nihilate the  whole  vegetable  creation,  by  exhaling 
the  moifture  fafter  from  their  Hems  and  branches, 
than  it  could  be  fupplied  by  their  roots ; as  may 
be  feen  from  the  change  which  vegetables  under- 
go in  extreme  hot,  or  intenfe  cold  frofty  weather. 
And  an  air  too  full  of  moifture  would  in  a little 
time  deftroy  every  vegetable  by  blights , mildews , 
&c.  But  Almighty  Providence  has  provided 
againft  thefe  extremes,  and  in  the  moft  wonderful 
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manner  preferves  a due  balance  ; for  the  air  is 
at  no  time  abfolutely  cold  and  dry,  nor  is  it  at 
any  time  perfe£lly  free  from  heat  and  moiflnre ; 
and  when  a due  medium  of  thefe  obtains,  it  is 
moft  friendly  to  vegetation.  Hence  we  may 
conclude,  that  heat  and  moijlure  duly  combined 
are  the  mand  agents  in  vegetation  : and  on  the 
judicious  adjufiment  of  them,  as  nature  has  in 
many  inffances  fet  the  example,  the  chief  art  of 
Hufbandry  feems  to  depend. 

That  the  atmofphere  is  thus  compounded^ 
there  cannot  be  the  leaft  doubt  after  what  has 
been  advanced ; and  that  it  is  moll  friendly  to 
vegetatiom  in  that  compound  hate,  is  evident 
from  the  fuperior  vigour  of  plants  growing  in 
great  cities,  where  the  air  is  fo  compounded  and 
contaminated,  from  fmoke,  putrid  effluvia,  calci- 
nation of  metals,  breathing  and  perfpiration  of 
animals,  as  to  render  it  in  foine  degree  unfit  for 
human  refpiration : but  Providence  has  wifely 

made  the  earth , and  the  vegetables  that  grow  upon 
its  furface,  the  cure  for  that  evil ; for  plants  im- 
bibe nourifhment  from  putrid  and  phlogiftic  air 

by 
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by  their  leaves;  as  may  be  feen  by  the  fuperior 
vigour  of  plants  growing  on  walls  without  earth, 
and  by  a green  plant  put  in  noxious  air,  which 
imbibes  nourifhment,  and  cures  the  air  at  the 
fame  time. 

Hence  it  is  evident,  that  the  atmofphere  is  the 
great  repofitory,  the  grand  magazine,  which  con- 
tains, not  only  the  fructifying  principles  of  vege- 
tation, but  likewife  the  fertilizing  principles  of 
foil.  For  it  is  not  only  the  general  receptacle  of 
all  aqueous  vapours,  but  likewife  of  all  mineral 
exhalations  ; of  the  fteams  which  are  conftantly 
arifing  from  the  perfpiration  of  whatever  enjoys 
animal  or  vegetable  life,  and  from  the  infian- 
taneous  putrefcence  of  thofe  fubflances  when 
deprived  of  life ; of  the  fmaller  feeds  of  ter- 
reftrial  and  aquatic  plants  ; of  the  eggs  of  an  infi- 
nity of  fpecies  of  imperceptible  animalcules ; of 
the  acids  and  oils  feparated  by  combuflion  from 
all  forts  of  fuel ; of  the  matter  of  light,  of 
ele&ric  effluvia,  and  of  a variety  of  other  fub- 
ftances  which  are  elevated,  and  for  a time  kept 
fufpended,  in  the  atmofphere,  by  natural  and  acci- 
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dental  caufes  ; until  they  are  by  the  chemiftry  of 
nature  refolved  into  new  generations,  and  com- 
municated to  the  earth  again  by  rain,  fnow,  hail, 
dew,.  &c.  for  the  food  and  nourifhment  of  the 
vegetable  kingdom. 

Hence  the  great  ufe  of  jalbwing  ; of  keeping 
fliff  foils  as  rough  and  opeyi  as  poffible ; and  of 
expofing  the  greateji  Jurjace  to  the  influence  of  the 
atmofphere : all  of  which  the  drill -hufbandry 
ultimately  effe£ts. 


IV.  Of  Earth. 

Earths  make  up  the  folid  part  pf  our  globe ; 
but  they  are  fo  intermixed,,  that  it  is  difficult  to- 
come  at  their  component  parts. 

There  are  only  yet  difcovered  five  fpecies  of 
earths,  which  are  fo  Ample  that  they  cannot,  by 
any  means  hitherto  known,  be  refolved  into  more 
Ample  ones,  nor  be  tranfmuted  one  into  the  other. 

Thefe 
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Thefe  are  therefore  called  primitive  earths,  which 
are, 

lft.  Calcareous  earth,  i.  e.  chalk,  lime-ftone, 
all  kinds  of  marble,  various  kinds  of  fpar,  fta- 
la&ites,  fea-fhells,  corals,  coralines,  &c.  and 
feveral  other  fubftances  which  confift  of  cal- 
careous earth,  either  pure , or  mixed  with  clay  or 
fand , or  other  matters,  in  different  proportions  ; 
that  fall  into  powder  when  burnt,  and  diffolve 
in  the  mineral  acids. 

The  conftituent  parts  of  pure  calcareous  bodies 
are,  calcareous  matter , water , and  Jixed  air  ; which 
meeting  together  in  the  form  of  an  acid  fluid, 
cryflallizes  into  a folid  mafs ; which  is  more  or 
lefs  pure  according  to  the  degree  of  cryftalliza- 
tion,  and  in  proportion  to  the  extraneous  matter 
that  is  entangled  among  thofe  cryftals. 

4 . 4 i ■» 

Experiments  fhow  that  crude  calcareous  fub- 
ftances lofe  about  0.4  of  their  weight  by  calcina- 
tion ; but  by  a flow  folution  in  the  acid  of  fea-falt 
diluted  with  water,  about  0.45  are  loft.  Hence  it 
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appears,  that  100  parts  of  crude  calcareous  bodies 
contain  about  40  of  fixed  air,  55  of  pure  cal- 
careous matter,  and  .05  of  water,  which  is  necef— 
fary  to  cryftallization. 

As  calcareous  fubftances  lofe  nearly  equal  por- 
tions of  their  weight,  whether  they  are  calcined 
in  the  fire,  or  dilfolved  in  acids ; it  may 
be  prefumed  that  the  matter  which  is  loft  is 
of  the  fame  nature  in  both  cafes,  viz.  Jixed  air 
and  water : and  the  lofs  of  weight  is  always  in 
proportion  to  the  degree  of  purity  of  the  calr 
careous  body. 

When  compaft  mafles  of  any  fort  of  cauftic 
lime  are  expofed  to  the  atmofphere,  they  fooner  or 
later  acquire  their  original  weight..  Hence  it  is 
evident,  that  the  foil  upon  which  quick-lime  is 
fpread  acquires  a great  increafe  of  matter,  which 
would  not  have  become  united  with  it  without 
the  intervention  of  lime,  whofe  virtue  confifts 
not  altogether  in  its  being  combined  with  the 
foil,  but  principally  in  its  power  of  attraction  ; a 
power  to  which  all  bodies  on  this  globe  are  found; 
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to  be  obedient ; for  the  purer  any  matter,  the 
more  powerful  is  its  effort  towards  an  union  with 
other  fubftances  :■  fo  that  calcareous  bodies  in  their 
cauftic  ftate,  a&ing  with  undiminifhed  force, 
feize  with  the  greater  violence  tliofe  fubftances 
with  which  they  have  an  affinity,  and,  if  power- 
ful enough,  diffolve  their  former  connexion ; 
hence  they  exert  a violent  acrimony  : but  as  they 
are  gradually  fatu rated,  their  force  becomes 
weaker,  until,  a full  faturation  taking  place,  all 
that  corrofive  faculty  vanishes,  and  can  no  other- 
wife  be  reftored  than  by  expelling  the  faturating 
matter.  Hence  it  is  that  quick-lime  combined* 
with  oils  forms  foap,  Sec.  By.  the  fame  property 
it  unites  the  oily  and  watery  parts  of  the  foil 
haftens  the  putrefa£lion  of  all  the  putrefcible 
matter  therein,  whether  animal  or  vegetable,  and 
converts  it  into  a mucilage,  much  fo  oner  than  it- 
would  be  otherwife  converted;  decompounds  any 
aluminous  and  metallic  falts  (which  are  poifonous 
to  plants)  that  may  happen  to  be  in  the  foil ; for- 
the  lime  will  attra£l  the  falts  and  let  go  the 
metallic  particles,  which  can  do  no  harm  to  land 
unlefs.  they  are  combined  with  their  falts ; and  it; 

increafess 
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increafes  the  tenacity  of  light  foils,  and  the  fria- 
bility of  ftiff  ones. 

Crude  calcareous  fubftances  effervefce  violently 
with  the  acid  of  fea-falt  diluted  with  water,  and 
are  perfe&ly  diffolved  therein ; and  as  they  lofe 
their  air,  and  are  much  diminifhed  in  weight,  it 
is  evident  that  they  undergo  as  great  a decompo- 
fition  as  if  they  had  been  calcined  in  the  fire. 

Calcined  calcareous  earth,  or  lime,  may  be  in- 
ftantaneoufly  reftored  to  the  ftate  of  crude  cal- 
careous earth,  or  lime-ftone,  by  adding  a folution 
of  fait  of  tartar,  or  potalh. 

This  earth  (which  by  itfelf  is  infufible),  by  a 
fufficient  degree  of  heat,  lofes  about  0.45  of  its 
weight,  and  the  property  of  effervefcing  with 
acids ; but  it  acquires  acrimony,  folubility  in  water, 
and  the  property  of  generating  heat  with  it. 

2d.  Ponderous  earth,  z.  e.  calcareous  and 
metallic  matter,  combined  with  vitriolic  acid  and 
water,  forms  ponderous  earth  or  fpar.  It  has  a 

great 
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great  refemblance  to  calcareous  earth ; for  when 
expofed  alone  to  the  fire,  it  becomes  cauftic, 
foluble  in  water,  and  not  effervefcent  in  acids  ; 
by  a fufficient  degree  of  heat,  0.35  of  the  weight 
are  loft ; but,  by  a flow  folution  in  acids,  not  more 
than  0.07  are  loft:  hence  it  appears,  that  100 
parts  contain  7 of  fixed  air,  28  of  water,  and  65 
of  pure  ponderous  earth,  conlifting  of  metallic  and 
calcareous  matter;  which,  when  combined  with' 
diluted  vitriolic  acid,  revives  again  into  ponder 
rous  earth*. 

3d.  Muriatic  earth,  or  the  earth  of 
magnesia,  i.  c.  the  powder  precipitated  from  a 
mixture  ofEpfomfalt,  alkali  of  tartar,  or  potafhes,- 
with  water,  and  evaporated  to  drynefs.  Magnefia 
is  an  exceeding  fine,  slight,  and  fpongy  earth ; and 
therefore  the  very  pureft  of  it,  buried  in  the 
earth,  is  foon  mixed  with  other  matters,  fo  that  it 
can  neithe?"  be  immediately  diftingui filed,  nor 
often  freed,  from  heterogeneous  particles,  without 
the  help  of  acid  menftrua, , in  which  it  diffolves 
with  effervefcence. . 

Although  no  one  has  feen  thick  ftrata,  or  huge 
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heaps  of  magnefia,  yet  it  is  formed  in  a perfe6l 
hate  upon  the  furface  of  the  earth,  though  feldom 
uncombined  with  acid  fubhances.  The  chemical 
analyfis  of  earths  and  hones  difcovers  it,  partly 
mixed  mechanically  with  other  matters,  and  partly 
.dihblved. 

/ 

It  is  found  united  with  nitrous  acid  in  all 
nitrous  earth,  and  with  marine  acid  in  great 
quantity  in  fait  fprings,  and  in  the  water  of  the 
ocean ; and  it  is  this  which  occafions  .the  dif- 
agreeable  bitter  tahe. 

It  is  found  in  the  very  fame  hate  in  which  we 
have  it  in  the  (hops,  in  various  mineral  waters, 
as  Pyrmont,  Spa,  and  Seltzer,  dehitute  of  every 
acid  except  the  .aeriaL 

Calcined  magnefia  does  not  grow  fenfibly 
warm  with  water,  nor  does  it  diffolve  in  it  like 
•lime  : it  is  therefore  a true  earth,  fo  far  as  can 
he  eolledted  from  experiments  hitherto  made ; 
for  in  all  the  experiments  hitherto  inhituted, 
it  preferves  the  fame  properties  conhantly ; and 
analyfis  fhows,  that  its  primary  principles  are  a 

peculiar 
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peculiar  kind  of  earth  faturated  with  fixed  air  and 
water : for  100  contains  25  of  fixed  air,  30  of 
water,  and  45  of  pure  magnefia  : hence  it  is  evi- 
dent that  it  is  a primary  earth,  diftin£t  from  all 
others. 


Mixed  with  certain  clays,  with  lime,  and 
filiceous  powder,  it  forms  a fingular  variety  of 

marie. 


* • r 

Ignited  alone,  it  lofes  its  aerial  acid,  together 
with  the  property  of  effervefcing  with  acids,  and 
becomes  infoluble  in  water. 


In  fal  fodae  it  effervefces  a little,  but  is  fcarcely 
diminifhed. 

In  borax  it  diffolves  with  a flight  effervefcence. 


4th.  Argillaceous  earth — are  clays  that  form 
a tenacious  and  plaftic  mafs  when  kneaded  with 
water.  They  crack  when  dried,  acquire  a flinty 
hardnefs,  contrail  in  the  fire,  and  are  ufed  to 
make  porcelain,  bricks,  &c.  ; the  pureft  of  which 

. H ^enerallv 
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generally  abound  with  heterogeneous  particles, 
and  always  contain  a confiderable  quantity  of 
filiceous  earth,  at  leaft,  which  generally  amounts 
to  half.  By  common  confent,  that  earth  which 
by  mechanical  wafhing,  without  the  addition  of 
an  acid,  depofits  upwards  of  yolb.  in  100  of 
filiceous  matter,  is  called  argillaceous  earlh. 

\ : • • fit 

Common  clay,  expofed  to*  a violent  heat,  gives 

out  a quantity  of  fixed  air  feveral  times  greater 
than  itfelf  in  bulk,  mixed  with  a fmall  portion  of 
inflammable  air,  which  comes  off  by  the  firft 
action  of  the  fire. 

With  fal  fodae  it  effervefces  a little,,  but  is 
fparingly  diffolved. 

With  borax  it  diffolves  with  remarkable  effer- 
vefcence. 

* ' * • r t <*»->  * ^ < r ■»  ^ t r - < • ; t . 

And  clay  marks , which  confift  principally  of 
clay , calcareous  and  filiceous  earth  ; that  moulder  in 
water ; that  fall  into  powder  by  the  influence  of 
the  air  ; and  that  effervefce  with  acids,  efpecially 

the 
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the  acid  of  fea  fait  diluted  with  water,  in  which 
the  calcareous  earth  contained  in  the  marie  is 
perfectly  dilfolved  ; ufed  as  a manure,  and  is  of 
various  colours,  weights  and  confidences. 

. t j i"  5 1 J.  > 1 i i-jU  'll*  * 7^r  ^ - W V ->  '--J  i * *■  ‘ ‘ 

The  ufe  of  this  earth  in  agriculture  depends, 
in  fome  fort  of  foils,  upon  the  quantity  of  cal- 
careous earth  it  contains,  and  in  others  upon  the 
quantity  of  clay  which  enters  into  its  compofition. 

I ff r j f He  » • J fJO.  ’ *'  *.  : 

• 1 A/  J * * — ^ * (’  J z " X”  * * ^ t 

5th.  Siliceous  earth,  i.  e.  all  kinds  of  fand, 
gravel,  quartz,  or  pebbles  of  various  colours ; 
mountain  cryftals,  flints,  and  jafpers  ; zeolinths, 
fchoerls,  and  garnets ; are  intermediate  between 
thofe  and  gems  or  precious  hones,  which  are  to 
be  entirely  excluded  from  filiceous  earths,  as  not 
only  by  their  nature,  but  by  the  proportion  of 
their  primary  principles,  they  challenge  a place 
among  the  clays,  which  is  the  prevalent  in- 
gredient. But  here  we  muff  obferve,  that  the 
nature  of  the  compound  does  not  always  corre- 
fpond  with  the  quantity  of  the  different  ingre- 
dients' ; for  the  properties  of  certain  fimple  earths 
are  far  more  remarkable  and  intenfe  than  thofe  of 
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others.  Thus  a mafs,  in  which  pure  clay  makef- 
ile more  than  a fourth,  nay  even  fometimes  lefs, 
yet  preferves  the  nature  and  character  of  clay. 

The  earth  is  fcarcely  ever  found  pure,  at  lead 
in  the  external  ftrata  of  this  globe  ; but  is,  like 
the  other  primitive  earths,  more  or  lefe  mixed 
with  other  fubftances,  and  that  as  well  mechanic 
cally  (as  is  the  cafe  in  common  clay)  as  by  a more 
intimate  connexion,  and,  as  it  were,  folution. 

This  earth  is  not  a£ted  upon  in  the  ufual  way 
by  any  acid,  that  of  the  mineral  fluor  excepted. 

But,  when  expofed  to  a violent  heat,  it  dilfolves 
in  fixed  alkalis  with  violent  effervefcence  ; runs 
into  glafs,  which  is  fo  much  the  harder,  as  the 
filiceous  earth,  by  means  of  a due  degree  of  heat, 
conftitutes  a larger  proportion  of  the  whole 
mafs. 

It  cannot  be  fufed,.  when  alone,  by  the  moll 
violent  ordinary  fire ; but  is  diffolved  by  the  addi— 
tion  of  borax,  without  effervefcence. 


Thefe 
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Thefe  are  all  the  different  fpecies  of  earths,  and 
are  called  primitive , becaufe  they  are  incapable  of 
decompofition  or  mutual  tranfmutation  by  any 
means  hitherto  known.  Thofe  which  are  com- 
pofed  of  two  or  more  of  the  primitive  earths  in- 
timately united,  are  called  derivative;  of  which 
there  are  great  variety. 

Four  of  the  primitive  earths  are  foluble  in  cer- 
tain acids  ; the  fifth  alone  reje6ts  all  acids,  except 
that  of  the  mineral  fluor.  If,,  therefore,  fome 
©f  thefe  earths,  in  greater  or  lefs  number,  be 
united  into  one  mafs,  chemiftry  is  able  to  feparate 
them  all  by  the  help  of  appropriated  menftrua  ; 
on  the  knowledge  of  which  the  analyfis  of  all 
the  different  varieties  of  earths  that  we  meet  with 
on  the-  furface  of  the  globe  depends.  Nay  the 
component  parts  of  foil  (which  we  have  particu- 
larly in  view),  although  compofed  of  two  or 
more  of  the  primitive  earths  combined  with  the 
other  elements,  can  all  be  feparated  by  the  aid, 
of  chemiftry., 

/ • • ' ‘ 4 

Take  a pound  of  foil , and  evaporate  it  to  dry- 
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nefs  in  a flow  heat,  the  lofs  of  weight  will  fhew 
the  quantity  of  common  air  and  water  it  contained : 
expofe  the  remainder  to  a red  heat,  and  the 
farther  lofs  of  weight  will  give  the  quantity  of 
decayed  vegetable  fubjlances  it  po (felled,  making  a 
little  allowance  for  any  acid  that  might  be  dif- 
engaged  by  the  heat ; and  the  refiduum  exhibits 
the  quantity  of  pure  earth  (which  may  be  of 
various  kinds),  allowing  a little  for  any  alkaline 
fait  that  might  become  fixed  in  the  lire. 

Take  a pound  of  foil , dry  and  pulverife  it, 
then  pour  upon  it  the  acid  of  fea  fait  diluted 
with  water ; if  any  effervefcence  enfues,  cal- 
careous earth  is  one  of  its  elements  ; when  fo 
much  acid  has  been  added  that  no  farther  effer- 
vefcence  is  obferved,  we  may  conclude  that  all 
the  calcareous  earth  contained  in  the  foil  is  now 
diffolved  in  the  acid  : filter  off  the  folution,  and 
wafh  what  remains  on  the  filtering  paper,  by 
pouring  upon  it  hot  water  till  it  is  freed  from  all 
faline  particles  ; the  remainder,  being  afterwards 
dried  as  the  pound  of  foil  had  been,  will  fhew, 
by  its  lofs  of  weight,  the  quantity  of  calcareous 
2 earth 
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earth  which  die  foil  contained : wafh  the  re- 
mainder by  elucidation  in  water,  which  pour  off  j 
dry,  and  weigh  the  refiduum,  which  will  fhew 
the  quantity  of  filiceous  earth  ; and  the  lofs  of 
weight,  the  quantity  of  argillaceous  earth. 

Boil  a pound  of  foil  in  two  quarts  of  boiled  or 
diffilled  water,  for  an  hour ; let  it  hand  till  the 
earth  has  fubfided ; then  pour  off  equal  parts  of 
the  folution  into  eight  feven-ounce  phials,  which 
diflinguifh  by  No.  i,  2,  3,  See, 

■”  , i.  I v • r ' 9 | * t 

Into  the  firft  phial,  pour  a little  diluted  ftxt  vege- 
table alkali',  and  if  there  be  any  earth  or  metallic 
fait,  a precipitation  will  take  place. 

Into  the  fecond,  pour  a little  of  the  jyrup  of 
violets ; and  if  there  is  any  abforbent  or  alkaline 
earth,  the  folution  will  inflantiy  grow  green . 

* 

Into  the  third,  pour  a little  of  the  fame  fyrup , 
or  tinfiure  of  turnfoley  and  if  there  be  any  thing 
acid,  the  folution  will  inflantiy  be  turned  red , 
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Into  the  fourth,  pour  a folution  of  galls  in  fpirlt 
of  wine ; and  if  there  is  any  iron,  a flow  pre- 
cipitation will  take  place  : if  the  quantity  of 
metal  be  fmall,  the  precipitate  is  purple ; if  large, 
black . 

Into  the  fifth,  pour  a little  of  the  fame  folution 
of  galls  ; and  if  there  is  any  copper,  the  precipitate 
will  be  grey. 

. //  : [ t 7j  „ JL  f . v)  i J J J ’ 1 J l i 

Into  the  fixth,  pour  a little  of  the  oil  of  tartar ; 
and  if  there  is  any  aluminous  fait,  the  folution 
will  inftantly  grow  thick . 

r\  . > * t f <• 

Into  the  feventh,  pour  a little  of  the  acid  of 
fugar ; and  if  there  is  any  calcareous  earth,  it  will 
inftantly  precipitate : and  when  thus  completely 
feparated,  that  fpecies  of  earth,  which  can  be 
afterwards  thrown  down  by  aerated  alkali , is  either 
magnefa  or  clay  ; the  former  of  which  diflolves 
in  diftilled  vinegar,  with  effervefcence  ; while  the 
latter  is  taken  up  flowly,  and  without  any  efFer- 
vefcence. 
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Into  the  eighth  phial  pour  a little  fpirit  of  wine , 
and  if  there  be  any  falts  in  the  folution,  they  will 
inftantaneouily  cryjlallize . 

The  general  properties  and  criteria  of  the  pri- 
jnary  elements  being  thus  defined,  it  will  eafily 
be  perceived,  that  from  the  decompofition  of 
thofe  elements  all  other  bodies  and  fubllances 
are  formed,  by  elective  and  corpufcular  attraction. 
For  there  are  univerfally  throughout  nature,  prin- 
ciples or  powers  of  attraction  which  all  parts  of 
matter  are  fubjeCt  to  ; and  it  is  upon  this  great 
power  of  attraction  that  the  decompofition  of 
bodies,  and  the  formation  of  new  ones,  depend. 

• Earths  poffefs  this  power  in  an  eminent  de- 
gree, for  their  attraction  of  cohefion  is  flronger 
than  their  attraction  of  gravitation.  Fluids,  on 
the  contrary,  have  their  attraction  of  gravitation 
Itronger  than  their  attraction  of  cohefion.  It  is 
therefore  this  attraction  of  cohefion  that  makes 
all  bodies  cohere,  or  maintain  any  diftinCt  form  ; 
and  as  fome  parts  of  matter  attraCt  more  forcibly 
than  others,  earth  comes  to  be  heavier  than 
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water  ; iron  comes  to  be  heavier,  and  more  com- 
pa£t,  than  wood  ; lead  is  different  from  flone, 
becaufe  its  particles  attract  one  another  more 
forcibly ; gold  having  more  particles  in  lefs  room 
than  any  other  metal,  is  heavier  than  any  other 
body : fo  that  all  the  variety  which  we  fee  in 
both  mineral,  animal,  and  vegetable  fubftances, 
arifes  from  the  different  combination  of  the  four 
elements,  the  different  degree  of  attraftion  in  the 
particles  of  each,  and  in  the  different  difpofition 
of  the  pores,  or  interflices,  that  are  between  the 
particles  of  which  they  are  compofed* 

Upon  this  principle  of  attraction,  and  that  of 
phlogiflon  or  elettricity,  we  account  for  the  manner 
by  which  plants  attraft;  the  nutritive  juices  of  the 
foil  by  their  roots,  and  the  moifture  of  the  atmo- 
fphere  by  their  leaves ; for  the  manner  by  which 
thofe  juices  are  fecreted  ; for  the  rife  of  the  fap  in 
vegetables ; for  the  fertility  of  foils,  and  for  the 
whole  vegetable  economy* 

Calcareous,  argillaceous,  and  filiceous  earths, 
combined  with  water,  air,  and  phlogiffon,  with, 
6 a fmall: 
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a fmall  portion  of  decayed  vegetable  fubftances, 
form  within  a mere  trifle  what  we  call  foil : 
thefe  are  the  great  component  parts,  whatever 
colour  or  texture  it  may  happen  to  have ; and 
according  to  the  prevalent  ingredient  of  which 
the  foil  is  compofed,  it  takes  the  name  of  clayey, 
marley,  ftiff  loamy,  light  loamy,  gravelly,  fandy, 
chalky,  and  lime-ftone  foil : all  of  which  differ 
very  much  from  one  another  in  their  qualities  ; 
which  is  occafioned  by  the  different  combination 
of  the  primitive  earths ; and  by  the  different 
powers  and  capacities  they  have  of  attra&ing,  at- 
tenuating, and  retaining  the  other  elements. 

Between  the  extremes  of  ftrong  clay  and  light 
fand , foils  vary  in  every  degree  with  refpeft  to 
thofe  properties.  The  attra6lion  between  clay 
and  water  is  the  ftrongeft,  between  fand  and  water 
the  weakeft.  But  when  fand  and  clay  are  com- 
bined in  due  proportion,  they  form  an  intermedi- 
ate between  thefe  extremes,  poflefled  of  all  thofe 
properties  in  due  quantity  ; hence  it  is  that  fuch 
foils  are  always  the  richeft,  as  their  principles  and 
powers  of  attra6lion  are  moft  equal  and  uniform. 

I 2 Rich 
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Rich  fat  earths  attraCl  the  nitrous  acid  of  the 
air,  fo  as  to  become  impregnated  with  falt-petre. 
And  cauftic  calcareous  and  argillaceous  earths, 
mixed  in  due  proportion  to  excite  a putre- 
faction in  the  mafs,  attraCl  the  aerial  acid,  &c. 
Hence  the  ufe  of  fallowing , and  of  compounding 
lime  and  day  as  a fubftitute  for  marie. 

Stiff  foils  retain  humidity  much  longer  than 
light  ones  ; hence  the  ufe  of  ridging  and  draining 
them,  to  prevent  an  excefs  of  moifture ; which 
rots  the  feeds,  and  likewife  the  roots  of  vegetables, 
efpecially  at  the  time  of  flowering  ; and  takes  off 
the  effeCts  of  the  mucilage  by  too  great  dilution. 

Light  foils,  on  the  contrary,  are  eafily  robbed  of 
their  moifture,  and  of  the  fmall  portion  of  muci- 
laginous particles  they  contain  ; for  the  fcorching 
heat  of  the  fun  upon  thofe  foils,  foon  diftipates 
them  both.  Hence  the  ufe  of  daying , marling 
rolling,  &c.  to  prevent  their  efcape  in  the  heat 
of  fummer. 

That  the  Earth  contains  all  the  other  ele- 
ments,,. 
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ments,  there  cannot  be  the  leaft  doubt.  It  is  the 
known  refervoir  of  fire,  of  which  thunder, 
earthquakes,  volcanoes,  Sec.  are  manifeft  proofs  ; 
water  is  its  predominant  element ; and  air  is  to 
be  found  in  every  portion  of  it.  In  fhort,  it  is  the 
receptacle  of  all  the  different  precipitations  that 
take  place  in  the  atmofphere  from  the  alternate 
viciflitudes  thereof,  and  the  womb  of  all  natural 
conceptions  and  future  generations. 

Hence  it  is  evident,  that  the  alternate  viciffi- 
tudes  of  the  atmofphere  are  the  chief  means  that 
nature  makes  ufe  of  to  fertilize  and  fru&ify  the 

earth. 

Heat  promotes  fermentation,  and  fermentation 
divides,  attenuates,  and  fubtilizes  the  earth,  by 
means  of  an  internal  motion  of  its  parts,  whereby 
its  attra&ive  power  and  capacity  is  increafed.. 

Cold  fertilizes  the  earth  by  the  expanfive  power 
of  the  cryftallization  of  the  water  by  frojl,  which 
breaks  down  the  maffes  that  form  in  ff iff  foils, 
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and  thereby  difpofes  them  to  receive  the  benign 
influences  of  the  fun,  air,  dews,  &c. 

Rain  fertilizes  the  earth  by  depofiting  every 
nutritive  particle  it  contains  in  the  aft  of  filtration, 
by  promoting  fermentation  through  the  medium  of 
heat,  by  diffolving  and  uniting  the  oily  and 
faline  particles  it  contains,  and  by  increafing  the 
tenacity  of  light  foils,  and  the  friability  of  ftiff 
ones. 

Snow  fertilizes  the  foil,  by  keeping  in  the  in* 
ternal  heat  of  the  earth,  by  preventing  the  efcape 
of  the  other  elements ; and  in  melting,  it  moiftens 
and  pulverizes  the  foil,  which  had  been  bound 
up  by  the  froft ; and  having  a natural  tendency 
to  putrefa6lion,  it  feems  to  be  admirably  fitted 
to  promote  the  fertility  of  the  earth. 

In  all  thefe  ways  nature  employs  the  other 
elements  in  communicating  the  food  and  nourifh- 
ment  of  plants  to  the  earth  ; in  which  refpeft  her 
economy  is  tranfcendently  beautiful  and  aftonifh- 

ing, 
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ing,  and  loudly  proclaims  the  wifdom  and  good- 
nefs  of  Providence,  in  making  the  earth,  and  the 
vegetables  that  grow  upon  its  furface,  the  means 
of  keeping  the  common  air  fit  for  breathing. 

From  what  has  been  advanced  it  will  appear 
abundantly  evident,  that,  from  a due  combination 
of  the  four  elements,  a number  of  different  fluids 
are  formed  and  imbibed  by  vegetables.  And  it 
is  highly  probable,  that  the  radical  fibres  of 
plants,  after  being  properly  difperfed  and  covered 
in  the  foil,  take  up  the  nourifhment  that  is 
applied  to  their  furfaces  from  the  earth  and  at- 
mofphere,  in  the  fame  manner  that  the  la&eal 
veflels  abforb  the  nutriment  from  the  ftomach 
and  inteftines  of  animals. 

A placenta  and  an  umbilical  chord  are  by  all 
thought  effential  to  elaborate  and  adminifter  the 
nutritive  fluid  to  the  foetus  in  the  womb,  and  to 
produce  an  extenfion  of  its  parts  ; and  fince  the 
cotyledons  of  plants,  which  include  the  corculum 
or  firft  principle  of  the  future  plant,  with  which 
they  communicate  by  means  of  tubes  branched 

out 
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out  into  infinite  ramifications,  are  wholly  ana- 
logous to  the  placenta  and  umbilical  chord  of 
animals,  we  have  great  reafon  to  fuppofe  that  the 
embryo  plant,  and  the  embryo  animal,  are  nou- 
rifhed  and  dilated  in  their  dimenfions  after  the 
fame  way. 

For  the  roots  and  fiems  of  all  vegetables  are 
pierced  with  innumerable  fmall  bibulous  orifices, 
by  which  the  nutritive  juices  of  the  earth  and 
atmofphere  are  abforbed  into  their  capillary  vef- 
fels ; through  which  they  afcend  upwards  by  an 
inherent  power  of  attra£lion  and  abforption,  com- 
mon to  all  capillary  tubes,  and  natural  to  the 
living  powers  of  vegetables,  which  are  fo  ad- 
jufled  to  one  another  as  to  accomplifh  in 
perfection  the  end  which  the  Author  of  Nature 
clefigned  them  for.  Thofe  juices,  in  their  paffage 
upwards,  receive  fome  degree  of  melioration  from 
the  different  orders  of  lap  veffels,  until  they  get 
into  the  wood,  or  flefh,  where  they  receive  their 
laft  degree  of  conco6tion,  previous  to  their  being 
alfimilated  into  the  nourifhment  of  the  refpe£tive 
parts  of  the  vegetable  body. 
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Light , heat , and  mV,  all  confpire  to  draw  the 
fap  to  the  top  of  the  leaves  and  branches  of  vege- 
tables, where  the  watery  particles  are  perfpired  oil' 
in  the  form  of  vapour,  while  the  more  nutritive 
particles  adhere  to  the  extremities  of  the  leaves 
and  buds,  and  thereby  gradually  dilate  every 
part  of  them,  until  they  are  extended  to  their 
full  length. 

During  the  heat  of  a fummer’s  day,  the  juices 
are  highly  rarefied,  and,  by  the  attra&ive  power 
inherent  in  all  capillary  tubes,  by  the  mutual 
attra&ion  between  the  conftituent  parts  of  vege- 
tables, and  by  the  perfpiration  conftantly  going 
on  from  the  fuperior  parts  of  their  velfels,  are 
raifed  from  the  roots  of  the  plants  to  the  extremity 
of  their  branches ; but  as  the  folar  heat  declines, 
the  juices  condenfe,  and  fall  down  in  the  manner 
of  the  fpirits  of  a thermometer.  This  alternate 
afcent  and  defcent  of  the  juices  varies  according  to 
the  degree  of  heat  in  the  atmofphere ; which  con- 
tinually varying,  the  motion  of  the  fap  mull;  be 
fometimes  quick  and  fometimes  flow,  accord- 
ing to  the  temperature  of  the  atmofphere. 
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All  plants  were  originally  created  of  many 
ipecies,  and  each  fpecies  was  endowed  with 
powers  peculiar  to  itfelf,  to  produce  its  own  like- 
nefs  ; by  which  powers  the  fpecies  are  uniformly 
preferved  diflin£t  from  one  another;  each  having 
their  fexes,  propenlities,  feafon  of  copulation,, 
and  pregnancy  confequent  thereon.. 

This  fpecific  difference  is  doubtlefs  owing  to 
climate,  and  to  the  very  different  ffru£ture  of 
their  capillary  veffels  ; whereby  an  almoft  infinite 
variety  of  combinations  and  modifications  of  the 
common  principles  of  vegetables  are  formed. 

Matter,  confidered  as  matter,  has  no  {hare  irn 
the  quality  of  vegetable  bodies ; for  in  what- 
ever manner  the  particles  of  matter  are  formed 
into  an  organic  body,  of  which  we  know  little, 
yet  one  thing  we  know,  that  the  organic  body 
acquires  a nature  very  different  from  its  conflituent 
particles..  The  fweet,  bitter,  and  aromatic  juices 
of  vegetables  ; the  blood,  bile,  urine,  fat,  and  bones 
of  animals,  are  all  very  different  from  the  fub- 
ftances  of  which  they  are  compofed ; it  is  therefore 
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from  the  tranfmutation  of  matter  by  vegetable 
fecretion  that  we  have  fo  many  diftinft  fpecies. 
It  is  from  the  configuration  of  the  vafcular  fyftem, 
through  which  nutrition  is  conveyed  to  every 
part  of  a plant,  that  the  external  figure  is  derived  : 
and  from  the  fame  configuration  the  internal 
properties  feem  to  arife;  for  plants  become  acef- 
cent  or  alcalefcent,  fweet  or  bitter,  poifonous  or 
falubrious,  according  to  their  different  natures, 
though  they  be  planted  in  the  fame  foil,  and  fed 
with  the  fame  food  ; that  being  changed  and  ela- 
borated, by  proceffes  which  we  can  neither  under- 
hand nor  imitate,  into  different  fluids,  by  the 
different  organizations  and  powers  of  different 
plants. 

In  a fecundated  germ,  the  little  body,  the  rudi- 
ment of  the  future  foetus,  lies  wholly  concealed, 
until  by  proper  heat  and  nourifhment  it  is  gra- 
dually evolved,  increafes,  and  arrives  at  maturity. 
In  all  organic  bodies,  therefore,  the  form  is  pre- 
determined from  their  origin,  which  the  power 
of  their  internal  and  peculiar  ftru6lure  is  calcu- 
lated to  develope. 
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But  after  all  that  can  be  faid,  I am  truly  fen-* 
fible  that  vegetable  life  and  increafe  cannot  be 
accounted  for,  without  recurring  to  the  adorable 
Author  of  Nature  as  the  primary  caufe  of  botho. 
We  have  fruitful  feafons,  but  we  know  not  the 
caufe  by  which  the  vapours  are  raifed  from  the 
earth,  or  poured  down  in  rain  from  heaven  ; nor 
can  the  molt  recondite  philofophy  account  for 
the  germination,  or  maturation,  of  a fingle  grain- 

. Yet  a proper  knowledge  of  the  bails  of  agri- 
culture will  enable  the  hufbandman  to  praftife 
that  art  in  fuch  a manner  as  to  reap  all  the  ad- 
vantages that  can  be  derived  from  it ; to  be  fatif- 
fied  of  the  reafonablenefs  of  the  method  of  his. 
proceedings ; and  it  will  likewife  help  to  dire£t  his 
operations  in  doubtful  cafes. 
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On  the  Jhape  and  fize  of  the  roots  of  fuch 
plants  as  are  the  objects  of  field-hujbandry . 

Without  a knowledge  of  the  Ihape  and 
fize  of  the  roots  of  fuch  plants  as  are  the  obje&s 
of  field-culture,  it  is  impolfible  for  the  hufband- 
man  to  have  any  adequate  idea  of  vegetation. 

But  when  he  once  becomes  acquainted  with 
the  nature  and  ftrufture  of  the  roots  of  thofe 
plants,  he  will  find  himfelf  rationally  inftru6ted 
in  the  manner  of  cultivating  them  to  the  greateft 
advantage,  by  following  the  bias  of  nature,  in 
fuiting  his  plants  to  the  nature  and  culture  of  his 
foil ; and  will  likewife  be  enabled  to  dire6t  the 
variation  of  his  crops,  upon  juft  and  rational 
principles. 
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As  wheat  is  the  moft  valuable,  as  well  as  the 
moft  ferviceable  grain  to  mankind,  it  demands 
our  firft  attention. 

Wheat  has  two  fets  of  roots.  The  firft  comes 
immediately  from  the  grain  at  the  fame  time  that 
the  germ  does,  and  is  called  the  feminal  root  • 
which,  together  with  the  farina,  nourifhes  the 
plant  until  it  has  formed  its  crown,  which  it 
always  does  juft  within  the  furface,  where  the 
foil  is  the  richeft,  whether  the  grain  has  been 
fown  deep  or  fuperficial.  The  other  fhoots  from 
the  crown  fome  time  in  March  or  April,  according 
to  the  temperature  of  the  weather,  and  is  called 
the  coronal  root  A fmall  pipe  preferves  the  com- 
munication between  them ; on  the  proper  length 
of  which,  and  the  vigorous  abforption  of  the 
coronal  roots,  the  goodnefs  of  the  crop  depends. 
And  as  both  fets  of  roots  are  tender  and  fibrous, 
they  require  land  to  be  in  fine  tilth. 

Plants,  according  to  their  fpecies,  obferve  a 
regular  uniformity  in  the  manner  of  fpreading 
their  roots.  Some  keep  near  the  furface,  others 
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go  deeper  into  the  ground.  Wheat  being  fubjeft; 
to  the  feverity  of  winter  frofts,  its  roots  are 
wonderfully  difpofed  to  withftand  the  inclemency 
of  the  feafon.  For  the  feminal  root  not  only 
nourifhes  the  plant  until  it  has  formed  its  crown, 
but  alfo  ferves  the  purpofes  of  an  anchor,  and 
prevents  the  winter’s  froft  from  ejecting  it  out  of 
the  ground  ; and  being  out  of  the  reach  of  the 
froft  itfelf,  it  is  the  more  enabled  to  fend  up 
plenty  of  nourifhment  to  the  crown,  by  means  of 
the  pipe  of  communication. 

When  the  crown  has  become  fufficiently  large, 
it  detaches  a number  of  ftrong  fibres,  which  pufh 
themfelves  obliquely  downwards.  Thefe  are  the 
coronal  roots,  which  are  of  vaft  importance  to  the 
crop,  as  they  give  the  ftalks  liability  and  food, 
even  when  the  feverities  of  winter  have  well  nigh 
demolilhed  the  feminal  roots.  The  firft  they 
effe£l,  by  diverging  from  the  crown  to  the  land 
at  the  bell  angle  their  fituation  admits  of ; and 
thereby  proping  themfelves,  and  fuftaining  their 
pofition : the  latter  by  directing  their  minute 
ramifications  through  that  part  of  the  furface 
7 which 
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which  the  feminal  roots  had  not  exhaufted,  and 
where  the  moft  immediate  and  powerful  influence 
of  the  fun  and  air  obtains.  Hence  the  reafon  of 
wheat  all  on  a fudden,  in  the  fpring,  after  there 
has  been  fome  mild  weather,  getting  Rich  a deep 
green  colour,  broad  leaf,  See . 

Thofe  leaves  at  that  feafon  proteH  the  coronal 
roots  from  the  inconvenience  of  approaching 
droughts,  and  by  their  keeping  near  the  furface 
they  are  enabled  to  efcape  the  ill  effe£ls  of  too 
much  moiflure. 

As  the  coronal  roots  increafe  in  fize  and  vigour, 
they  pufh  themfelves  deeper  into  the  earth,  from 
whence  they  draw  fuch  nutritive  particles  as  it 
contains ; at  the  fame  time  they  fend  up  a nume- 
rous fet  of  ftalks.  This  is  called  tilluring , which 
principally  depends  upon  the  vigorous  abforption 
of  the  coronal  roots ; and  thofe  ftalks  being  of  a 
fucculent  nature,  attraft  from  the  atmofphere  fuch 
nutritive  particles  as  their  tender  veffels  are  fit  to 
convey. 
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After  this,  nature  furnifhes,  at  fmall  diftances, 
the  items  with  a number  of  joints  and  leafy  fpires, 
which  draw  nourifhment  from  the  roots,  as  well 
as  attra£f  and  imbibe  it  from  the  atmofphere. 
As  the  plant  advances  in  ftature,  a much  greater 
quantity  of  nourifhment  is  neceflary,  in  propor- 
tion to  its  greater  increafe  : which  fupply  nature 
daily  increafes  by  the  greater  expanfion  of  the 
roots  and  leaves.  The  former  abforb  in  greater 
plenty  the  nutritive  juices  of  the  foil,  while  the 
latter  attract  and  imbibe  the  nutritive  particles 
of  the  atmofphere ; until,  by  the  dilatation  and 
extenfion  of  all  its  parts,  the  work  of  vegetation 
is  completed,  by  the  nearer  and  nearer  union  of 
its  principles  and  parts,  which  become  more  and 
more  firmly  compared  into  hard  fubftances  as 
the  watery  particles  fly  off,  and  as  it  approaches 
towards  a ftate  of  maturity. 

Barley  has  like  wife  two  fets  of  fibrous  roots ; 
the  firft  comes  immediately  from  the  grain,  and 
is  called  the  Jeminal  root ; the  other  forms  itfelf  in 
a few  weeks  after  fowing,  and  is  called  the  coronal 
root.  A fmall  pipe  preferves  the  communication 
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between  them.  And  as  the  roots  of  barley  are 
more  tender  and  fibrous  than  thofe  of  any  other 
kind  of  grain,  they  require  a finer  tilth.  As 
barley  has  not  to  withftand  the  feverities  of 
winter,  the  diflance  between  the  two  roots 
need  never  exceed  two  inches,  nor  fhould 
ever  be  lefs  than  one.  At  thefe  diftances  the. 
feminal  roots  will  be  out  of  the  reach  of  common 
droughts,  and  will  thereby  be  enabled  to  fend  up 
plenty  of  nourifhmenfc  to  the  crown,  which 
always  forms  itfelf  juft  within  the  furface  of  the 
ground ; and  later  or  fooner  after  the  feed  has 
been  fown,  according  to  the  temperature  of  the 
weather,  the  crown  pufhes  out  a vaft  number  of 
lateral  fibres,  and  at  the  fame  time  fends  up  a 
numerous  fet  of  ftalks.  This  is  called  tilluring , . 
and  principally  depends  upon  the  vigorous  ab- 
sorption of  the  coronal  roots  : hence  the  necef- 
fity  of  attending  to  whatever  may  promote  and 
fuccour  them. 

Sowing  rape  duft,  foot,  pigeons’  dung,  afhes, 
fait,  &c.  invigorates  the  roots  of  fpring  corn, 
and  greatly  recovers  winter  corn  from  the  injuries 
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it  may  have  received  from  the  ill  effe6ts  of  fro  If, 
when  harrowed  and  rolled  in. 

Oats  have  alfo  two  fets  of  fibrous  roots,  which 
are  ftrong  and  piercing ; they  are  therefore  form- 
ed by  nature  to  feek  their  paffage  through  land 
but  imperfe£tly  tilled,  which  accounts  for  the 
excellent  crops  of  that  grain  produced  upon  a 
-{ingle  ploughing ; though  two  ploughings  would 
repay  the  farmer  well  for  his  labour,  and  would 
alfo  give  a check  to  the  growth  of  many  weeds, 
which,  when  buffered  to  grow,  not  only  rob  the 
ground,  and  fiarve  the  good  grain,  but  alfo  pre- 
vent a free  circulation  of  air  about  the  roots  and 
Hems  of  the  growing  crop,  which  is  a great  im- 
pediment to  vegetation. 

Beans  are  tap-rooted.  Afliffed  by  their  wedge- 
like form,  they  pierce  through  the  ffrongeft  foils.' 
A bean  confiffsof  two  lobes,  between  which  the 
embryo  plant  is  fecurely  lodged.  In  a few  days 
after  it  has  been  committed  to  the  earth,  according 
to  the  temperature  of  the  weather,  &c.  thefe 
lobes  begin  to  feparate,  and  difclofe  to  the  naked 
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eye  the  root,  which,  being  fharp  and  pointed,  feeks 
a paffage  downwards,  and  fixes  itfelf  in  the  foiL 
After  this,  the  germ  with  its  leaves  may  plainly  be 
difcovered  feeking  a paffage  upwards.  As  the 
germ  increafes  in  fize,  the  lobes  are  further 
feparated  ; and  the  tender  leaves,  being  clofely 
joined,  pufh  themfelves  forwards  in  the  form  of 
a wedge.  As  foon  as  they  have  reached  the 
furface,  they  lay  afide  their  wedge-like  form,  and 
fpread  themfelves  in  a horizontal  direction  to 
catch  the  moiflure  of  the  atmofphere. 

The  root  every  hour  increafing  in  fize  and 
vigour,  pufhes  itfelf  deeper  into  the  earth  ; from 
which  it  attra£lsfuch  nutritive  juices  as  it  contains,, 
while  the  leaves  at  the  fame  time  attra£l  and 
imbibe  the  nutritive  principles  contained  in  the 
atmofphere. 

As  the  Hems  advance  in  ftature,  nature  furnifhes 
them  more  and  more  with  leaves,  which,  being 
of  a fucculent  nature,  draw  the  greateft  part  of 
their  nourifhment  from  the  air.  Hence  it  is  evi- 
dent that  beans  impoverifh  the  foil  lefs  than 
8 wheat, 
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wheat,  barley,  oats,  or  rye,  whofe  leaves  are  of 
a firmer  texture,  and  confequently  receive  lefs  of 
their  food  from  the  atmofphere  : for  beans,  in 
a healthy  and  vigorous  ftate,  will,  by  the  umbra- 
geous defence  of  their  thick  leaves  and  ftems, 
fufhciently  protect  their  roots,  which  go  deep 
into  the  ground,  from  the  too  fcorching  rays 
of  the  fun  ; and  even  retain  a due  degree  of 
moifture  in  the  ground,  without  excluding  fo 
much  of  his  energetic  power  as  is  neceflary  for 
perfecting  the  great  work  of  vegetation.  Under 
thefe  circumftances,  beans  are  confidered  as  an 
ameliorating  crop. 

When  beans  are  fown  too  thick,  they  pufh 
themfelves  upward  with  Teeming  vigour,  and  the 
crop  has  the  appearance  of  being  a good  one  ; 
but,  when  examined,  we  find  the  pods  fmall,  and 
few  in  number.  On  the  contrary,  when  fown 
in  drills,  with  proper  intervals,  and  a due  quantity 
of  feed,  the  ftraw  is  fhorter,  and  the  pods  much 
larger  and  more  numerous ; fo  that  a drilled 
crop  of  beans  is  always  fuperior  to  a crop  fown 
by  the  hand. 

As 
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As  foon  as  the  grain  is  properly  formed  in  the 
pod,  the  leaves  begin  to  lofe  their  fucculency,  and 
diminifh  in  their  attracting  powers  ; .confequently 
the  plant  depends  more  upon  the  abforption  of 
the  radical  fibres,  which  are  then  vigoroufly  em- 
ployed in  extracting  the  nutritive  juices  of  the  foil, 
for  the  nourifhing  and  perfecting  of  the  feed, 
until  the  work  of  vegetation  is  completed. 

Pease,  having  a fibrous  and  tender  root,  which 
goes  pretty  deep  into  the  ground,  require  a 
dryer,  warmer,  and  lighter  foil  than  beans. 
From  the  great  fucculency  of  their  leaves  and 
Items,  their  roots  require  to  be  at  a pretty 
good  defiance  from  one  another ; for  when  they 
are  too  near,  on  rich  foils,  the  ftems  are  elevated 
beyond  that  pitch  to  which  the  foil  ought  to  raife 
them,  and  the  real  nourifhment  that  fhould  go  to 
the  grain  is  fpent  upon  the  ftraw ; but  when  they 
:are  fown  in  drills,  with  proper  intervals,  the 
ftraw  is  ftronger,  and  the  pods  much  larger  and 
more  numerous.  From  their  great  fucculency, 
they  draw  molt  part  of  their  nourifhment  from 
the  air,  and  on  that  account  impoverifh  the  foil 
lets  than  plants  of  the  culmiferous  kind. 
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Turnips  have  two  kinds  of  roots.  The  firfl 
comes  immediately  from  the  feed,  and  is  tender 
and  fibrous  : it  therefore  requires  the  finefl  tilth.  - 
As  the  turnip  increafes  in  fize,  it  acquires  a tap- 
root with  horizontal  fibres,  which  go  deep  into* 
the  ground,  and  by  which  the  plant  is  principally 
nourifhed  ; hence  the  neceflity  of  frequent  and 
deep  ploughings,  to  give  eafy  accefs  to  the  roots 
and  fibres  to  extend  themfelves  every-  way  in  quell 
of  food.. 

The  leaves  of  turnips  are  very  fucculent,., 
and  the  tuberous  roots,  in  fome  foils,  grow  to  a 
great  fize  : hence  the  neceflity  of  planting  them 
at  a proper  diflance,  which  need  never  exceed . 
twelve  - inches,  nor  fhould  it  ever  be  lefs  than  ; 
eight,  upon  any  foil. 

In  light  foils,  turnips  are  the  bafis  of  agri- 
culture ; hence  the  neceflity  of  attending  to  what- 
ever may  promote  their  growth,  and  fuccour  them 
againft  the  depredations  of  the  fly. 

A turnip  feed  conflfls  of  an  external  covering, . 
or  hulk,  and  two.  lobes,  which  conftitute  the  body 
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of  the  feed.  Thefe  lobes  form  the  feminal  leaves, 
which  contain  all  the  oil  of  the  feed,  which, 
when  diluted  by  the  moifture  of  the  atmofphere, 
conflitutes  an  emulfion  for  the  nourifhment  of 
the  plant.  The  fweetnefs  of  this  balmy  fluid 
invites  the  devouring  fly,  againft  which  no  fuffi- 
cient  remedy  has  yet  been  difcovered. 

The  beft  prefervative  againft  that  devouring 
infe6l  is  to  prepare  the  land  thoroughly,  and  to 
fteep  the  feed  in  train  oil  for  twelve  hours ; after 
that,  drain  off  the  oil  through  a fine  fieve,  and 
then  add  a quantity  of  fulphur  fufhcient  to  cruft 
the  feed  all  over,  that  it  may  not  ftick  together. 

Turnip  feed  thus  prepared,  and  fown  about  one 
inch  deep,  will  feldom  difappoint  the  expe6fations 
of  the  farmer.  For  the  lobes,  which  conffitute  the 
body  of  the  feed,  and  which  likewife  form  the 
feminal  leaves,  will  be  fo  ffrongly  impregnated 
with  the  effence  of  the  ingredients  with  which  they 
have  been  mixed,  as  to  render  the  effluvia  of  the 
leaves  fo  difagreeable  as  to  baffle  the  attacks  of 
the  fly. 
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Rape  and  Cole-seed  have  two  kinds  of 
roots.  The  firft  comes  immediately  from  the 
feed,  and  is  tender  and  fibrous ; they  therefore 
require  a fine  tilth.  As  the  plant  increafes  in  fize, 
it  acquires  a long  flender  tap-root,  fometimes 
branching  out  into  three  or  four : hence  the  ne- 
cefiity  of  frequent  and  deep  ploughings.  And  as 
rape  is  an  oil-bearing  plant,  it  requires  a rich, 
mellow  foil.. 

The  leaves  of  this  plant  are  very  fucculent ; and 
hence  the  neceflity  of  allowing  a proper  difiance 
between  each,  to  admit  a free  circulation  of  air, 
from  which  the  leaves  draw  mofi  part  of  their 
nourifhment ; and  that  diftance  need  never  exceed 
fifteen  inches,  nor  Ihould  ever  be  lefs  than  ten, 
upon  any  kind  of  foil. 

Carrots  have  a long,  thick  tap-root,  with  hori- 
zontal fibres  ; they  therefore  require  a deep,  rich, 
and  dry  foil,  which  muft  be  brought  into  a fine  deep 
tilth,  to  give  a free  paflage  for  the  roots  to  firike 
downwards  according  to  the  direction  of  nature, 
as  the  value  of  the  crfcps  depends  upon  their 
length  and  thicknefs. 

M The 


82 


THEORY  AND  PRACTICE 


The  root  of  the  carrot  is  long  and  thick,  varying 
in  colour  from  the  deepeft  orange  to  the  paleft 
flraw.  The  leaves  are  large,  and  divided  very 
beautifully  into  a multitude  of  minute  parts. 
Hence  the  neceffity  of  planting  them  at  a proper 
diftance,  which  need  never  exceed  fifteen  inches, 
nor  fhould  ever  be  lefs  than  ten,  upon  any  foil. 

There  are  feveral  other  forts  of  plants  that  are 
raifed  by  the  hufbandman ; but  thofe  I have 
enumerated  will  be  fufficient  to  fhow  him  the 
neceffity  of  attending  to  the  bias  of  nature  in 
all  the  operations  of  hufbandry,  in  fuiting  his 
plants  to  the  nature  of  the  foil. 

It  is  from  an  attention  to  the  nature  and  ftruc- 
ture  of  the  roots'  of  plants,  that  I have  been  con- 
vinced of  the  neceffity  of  placing  their  feeds  at  a 
certain  depth  and  diftance  in  the  earth,  in  order 
to  their  producing  vigorous  and  healthful  items. 

In  winter  corn,  the  plant  is  nouriflied  during 
the  fevere  months  by  th%  feminal  root  only.  The 
feed  therefore  fhould  be  planted  pretty  deep, 
that  the  feminal  root  may  not  only  be  able  to 
5 fend 
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fend  up  plenty  of  nourifhment  to  the  crown, 
but  alfo  to  ferve  the  purpofe  of  an  anchor  to 
fecure  the  plant  againft  the  ill  effects  of  froft. 
On  this  account  drilled  wheat  hands  the  winter 
better  than  the  broad-caft.  Hence  it  is  obvious, 
that  wheat  fown  fuperficially  muff  be  expofed 
to  the  feverity  of  the  winter’s  froft,  from  the 
fhortnefs  of  the  pipe  of  communication  between 
the  two  roots.  The  plant,  in  that  fituation,  has 
no  benefit  from  its  double  root : on  the  contrary, 
when  the  grain  has  been  planted  at  a proper  depth, 
the  two  roots  *are  kept  at  a proper  diftance ; and 
the  crown  being  well  nourifhed  during  the  winter, 
throws  off  a number  of  frefh  roots,  and  at  the 
fame  time  fends  up  a numerous  fet  of  ftalks  in 
the  fpring.  Soon  after  this,  the  feminal  root  dies, 
and  the  plant  is  then  nourifhed  by  its  coronal 
root : hence  the  neceftity  of  planting  the  feed  at 
a proper  diftance,  to  give  the  coronal  roots  room 
to  fpread  themfelves  according  to  the  direTion  of 
nature,  and  to  admit  a free  circulation  of  air,  fo 
as  to  acquire  ftrength  and  liability  to  collect  a 
fufficient  quantity  of  food  to  fupport  a healthy 
vegetation  in  the  ftalks,  &c.  For  if  the  roots 
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of  one  plant  are  fo  near  as  to  twift  in  all  di- 
refiions  round  the  roots  of  another,  they  will 
both  be  unavoidably  injured,  as  the  contaft  occa- 
flons  a contraftion  of  the  tubes  or  vefiels,  and 
likewife  galls  their  furfaces;  which  wounds  are 
exceedingly  hurtful  to  the  growth  of  plants. 
Henae  it  is  evident  that  all  kinds  of  grain  and 
feed  fhould  be  planted  at  a proper  diflance, 
and  that  diflance  ought  at  lead:  to  be  equal  to 
twice  the  length  of  the  roots  and  branches  that 
any  kind  of  plant  will  extend  to- 

• 

Pure  air  is  neceffary  for  animals,  and  vegetables 
cannot  live  without  frefh  fupplies  of  it.  When 
plants  hand  too  thick,  they  are  obliged  to  breathe 
their  own  ftagnant  vapours,  and  become  un- 
healthy : the  items  run  out  to  a great  length  on  a 
rich  foil,  are  exceeding  fmall  and  weak ; the 
leaves  endeavour  to  fpread  out  to  a great  diilance, 
the  proper  juices  are  not  formed  by  fecretion, 
little  or  no  impregnation  takes  place  in  the 
flowers,  and  the  whole  plant,  if  not  deftroyed,  is 
of  little  ufe.  Hence  the  neceflity  of  depoiiting 
#11  kinds  of  feed  at  .a  proper  diflance  to  admit  a 

free 
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free  circulation  of  air : and  as  the  roots  of  plants 
require  air  as  well  as  the  Hems,  hence  the  necef- 
fity  of  attending  to  the  depth  in  depofiting  the 
feed,  as  well  as  the  diffance.  The  fuperior  good- 
nefs  of  grain  produced  by  the  drill-hulbandry 
depends  greatly  on  thefe  two  circumftances  : be- 
caufe,  in  the  firft  inftance,  the  fun  and  air  have  free 
accefs  to  the  hems  ; and  in  the  fecond,  the  earth 
lies  light  and  eafy  upon  the  fpreading  roots, 
fitly  difpofed  to  receive  the  benign  influences 
of  the  fun,  air,  dews,  &c.  than  which  nothing 
is  more  abfolutely  necelfary  to  invigorate  and 
promote  the  growth  of  plants.  What  that  depth 
and  diftance  fhould  be,  depends  in  a great  mea- 
fure  on  the  feafon,  and  on  the  condition  and 
culture  of  the  foil.  Every  occupier  of  land  mull 
therefore  experiment  for  himfelf,  if  he  rationally 
expe£ts  to  acquire  proper  information  relative 
to  this  important  matter. 

My  experiments  fhow,  that  about  three  inches 
is  the  beft  depth  for  beans  and  peafe,  two  inches 
and  a half  for  wheat  and  rye,  two  for  barley 
and  oats,  and  about  one  for  carrots,  turnip, 
4 and 
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and  rape  feed,  Sec . When  I fay  about , I only' 
mean  that  thefe  depths  fhould  neither  be  much 
exceeded  nor  abated ; but  in  light  foils,  and 
dry  feafons,  the  greateft  depths  fhould  be  ufed. 
In  good  rich  foils,  I have  always  found  thofe 
depths  the  beft,  and  about  eight  or  nine  inches 
between  the  rows  the  moil  proper  diftance,  for 
a full  crop  of  wheat,  rye,  barley  and  oats. 

Beans  and  peafe,  being  very  fucculent  plants^ 
require  a greater  diftance  between  the  rows,  in 
order  to.  admit,  not  only  a free  circulation  of 
air,  but  alfo  to  give  room  for  the  eafy  intro- 
du&ion  of  the  horfe-hoe  ; and  the  moft  proper 
diftance  I have  always  found  to  be  from  24 
to  30  inches  between  the  rows. 

Turnips,  carrots,  rape-feed.  Sec.  require  nearly 
the  fame  diftance  between  the  rows,  which  need 
never  exceed  14  inches,  nor  fhould  ever  be  lefs 
than  eight,  upon  any  foil  where  a full  and  profit- 
able crop  is  expe&ed  ; but  in  rich  foils,  and 
moift  feafons,  the  greateft  diftances  fhould  be  ufed. 
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CHAP.  III. 

On  the  Juperior  Advantages  of  the  Drill  to  the 
Broad-caf  Hufbandry . 

Xn  the  broad-caft  hufbandry,  the  land  is  often 
fown  in  bad  tilth,  with  more  than  double  the 
quantity  of  feed  that  is  neceflary ; which  is 
always  fcattered  at  random,  and  fometimes  by 
very  unlkilful  hands. 

In  fome  places  the  feed  falls  too  thick,  in 
which  cafe  the  plants  have  no  room  or  ftrength 
to  tillure,  the  ftems  will  be  few  and  weak,  and 
the  crop  liable  to  be  beat  down  and  fpoiled  by 
bad  weather ; in  other  places  it  falls  too  thin, 
in  which  cafe  weeds  will  fpring  up  inftead  of 
corn,  fo  that  the  farmer  will  manure  his  foil  and 
wafte  his  labour  for  little  profit : and  the  feed 
being  but  imperfe£tly  covered  by  the  harrow,  a 
part  of  it  is  deftroyed  by  vermin  which  follow 
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the  fower ; another  part  is  expofed,  on  the  furface 
of  the  ground,  to  rain,  drought,  and  froft,.  which 
if  they  do  not  deftroy,  greatly  injure  it. 

When  the  feed  is  harrowed  in,  it  is  placed  at 
unequal  depths ; the  feed  confequently  fprout  at 
different  times,  and  produce  an  unequal  crop  ; 
an  accident  to  which  barley  is  particularly  liable. 
And  if  the  roots  are  buried  too  deep,  the  cheer- 
ing and  vivifying  powers  of  the  fun  and  air  are 
fo  impeded  in  exerting  their  neceffary  influences, 
that  the  roots  never  arrive  at  perfe£tion  : which 
brings  on  a premature  ripenefs,  and  inftead  of 
good  corn,  the  farmer  only  gets  a crop  of  flraw 
and  light  corn. 

In  the  broad-caft  method,  the  foil  cannot  be 
hoed  nor  flirred  to  give  more  nourifhment  to  the 
plants ; nor  can  even  the  weeds  be  deftroyed, 
without  much  expence,  and  injury  to  the  growing 
crop. 


The  drill -hufbandry  overcomes  all  thofe  diffi- 
culties and  difadvantages.  The  land  is  made 
finer  by  frequent  ploughings  and  harrowings,  and 
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the  feed  being  planted  at  proper  and  equal  depths, 
gives  the  farmer  a full  command  over  the  feafons 
whether  they  are  wet  or  dry,  and  fecures  an 
equal  and  clean  crop  in  all  circumflances  of  the 
weather.  It  faves  more  than  one  third  of  the  feed 
which  is  ufed  in  the  broad-caft  method  ; depofits  it 
at  equal  depths,  fuited  to  the  nature  of  each  kind  of 
feed  ; diftributes  it  at  equal  diftances  ; and  by  being 
equally  and  fpeedily  covered,  it  is  protected  from 
vermin  and  other  injuries.  It  gives  the  hufbandman 
an  opportunity  of  horfe  and  hand-hoeing  his  land, 
which  almoft  totally  deltroys  the  weeds,  without 
injuring  the  growing  crop ; and  gives  the  roots  of 
plants  liberty  to  extend  themfelves  in  fearch  of 
their  necefiary  food,  fo  that  they  have  the  full 
advantage  of  all  the  foil’s  fertility. 

By  the  frequent  flirrings  and  hoeings,  the 
plants  tillure  more  ; the  rains,  dews,  &c.  are  more 
freely  imbibed  by  the  well  pulverized  foil ; and 
the  aliment  which  they  contain  is  directly  con- 
veyed to  the  roots  and  fibres  of  the  plants  which 
grow  upon  it ; by  which  means  the  land  is  fo 
much  fertilized,  that  it  is  half  prepared  for  a 
fucceeding  crop. 
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The  intervals  between  the  rows  give  due  ad- 
miffion  to  a free  circulation  of  air,  which  is  ab- 
folutely  necefiary  to  promote  a vigorous  vegeta- 
tion. In  confequence  of  this  freedom  of  air, 
upon  which  I lay  great  ftrefs,  the  ears  of  com 
are  always  obferved  to  be  well  fed,  and  the  (talks 
firm  and  ftrong,  and  abler  to  ftand  againft  the 
ftorms  of  wind  and  rain.  Hence  it  is  evident, 
that  the  chief  inftrument  which  nature  makes 
ufe  of  to  fructify  the  earth,  and  furnifh  the  pa- 
bulum of  plants,  is  the  atmofphere,  which  is 
the  great  fund  or  magazine  of  all  the  principles 
of  vegetation  ; and  it  is  from  that  great  and  in- 
exhauftible  fource  that  the  fertility  of  the  earth 
is  derived,  of  which  fallowing  is  a manifeft  proof. 
But  pulverization  is  abfolutely  necefiary  to  pre- 
pare the  foil  for  the  reception  of  thofe  particles  ; for 
earth,  in  its  natural  compatl  hate,  admits  neither 
rain,  dew,  fnow,  nor  any  of  thofe  finer  and 
more  fubtilized  particles  which  are  continually 
floating  in  the  atmofphere,  defcend  with  them  to 
the  earth,  and  are  carried  off  with  them  in  the- 
dream's  they  form  on  the  furface,  together  with 
fuch  other  particles  as  they  take  up  and  arrefl  in 
their  way. 
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In  this  refpe£t  nature  is  particularly  aftifted 
by  the  drill -hufbandry,  which  breaks,  divides^ 
and  pulverizes  the  foil,  fo  as  to  prepare  it  for 
the  eafy  entrance  of  thofe  fertilizing  principles 
with  which  the  atmofphere  abounds. 

.1 

Hence  it  is  evident,  that  the  advantages  of 
the  drill-hufbandry  are  very  great,  and  that  it 
is  far  fuperior  to  the  broad-caft  method,  whether 
it  is  confidered  as  conne6ted  with  the  horfe- 
hoe,  or  only  for  fowing  the  land  in  equidiflant 
rows. 

But  the  following  comparative  experiments 
will  fet  the  advantages  of  the  drill  above  the 
broad-cajl  hnfbandry  in  fo  clear  a point  of  view 
that  he  that  runs  may  read. 

In  the  year  1783,  I began  thofe  experiments 
upon  various  kinds  of  foil,  and  in  every  one  of 
them  I employed  two  acres  of  land,  laid  up  in 
eleven  feet  ridges,  and  drilled  and  fown  broad- 
caft  alternately. 

* 

. * / - 
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Experiments  on  Oats. 

The  foil  a hazel-coloured  ftiff  loam,  worth  twenty  {hillings  per 

acre. 

Drilled  Acre  Dr. 


rrj 

CO 

t'N 

£■ 

s. 

d. 

Mar.  6. 

To  ploughing  it  up  from  fwarth 

5 

IO. 

To  five  harrowings  and  1 rolling  at  6d. 

3 

To  drilling  the  feed  2 In.  deep  and  8 afunder 

6 

To  harrowing  after 

6 

To  12  pecks  of  feed  at  gd. 

9 

April  20. 

To  rolling 

6 

May  14. 

To  breaft-hoeing,  ill  time 

2 

June  5. 

To  ditto  2d  time 

2 

To  hand-hoeing 

1 

6 

To  1 year’s  rent,  &c. 

I 

1 

J 

2 

5 

0 

Contra  Cr . 

Sept.  1 q. 

By  produce  of  the  crop,  56  bufhels  at  2s.  3d. 

per  buihel 

6 

6 

Clear  profit 

4 

1 

0 

Expe- 
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Experiments  on  Oats. 


Broad-cajl  Acre  Dr. 


oo 

• 

c\ 

' s. 

d. 

Mar.  6 

To  ploughing  up  from  fwarth 

5 

IO. 

To  8 harrowings  at  6d.  v— 

4 

To  feed  for  16  pecks  at  9d, 
To  fowing  ditto 

12 

3 

April  20. 

To  rolling 

6 

May  24. 

To  hand-weeding  ift  time 

2 

6 

June  15. 

To  hand  ditto  2d  time 

3 

To  rent,  &c» 

1 

1 

2 

8 

3 

Contra  Cr. 

Sept.  19. 

By  produce  for  50  bufhels,  2s.  2 Id. 

5 

6 

3 

Clear  profit 

2 

18 

0 

By  gain  in  favour  of  the  drilled  crop 

1 

3 

0 

4 

1 

0 

Expe- 
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Experiments  on  Cole  Seed. 

After  the  Oats. 

Drilled  Acre  Dr. 


1783. 

£■ 

s. 

Nov,  4. 

To  ploughing  the  lands  acrofs,  5 inches  deep 

5 

!784- 

Mar.  1. 

To  break  harrowing  ift  time 

1 

26. 

To  ploughing  the  2d  time 

5 

April  24. 

To  break  harrowing  2d  time 

1 

To  harrowing  and  rolling 

1 

May  1 6. 

To  ploughing  the  land  3d  time 

4 

3°* 

To  4 chalders  of  lime  at  10s  (f  charged) 

1 

To  drag  harrowing 

1 

June  12. 

To  rolling  and  harrowing 

1 

28. 

To  ploughing  4th  time 

4 

To  harrowing  and  rolling  ditto  twice 

2 

29. 

To  drilling  every  other  land  1 In.  deep  1 2 afund. 

To  feed,  for  4 of  a peck 

To  harrowing  ditto 

July  24. 

To  hoeing  the  firft  time  (bread  hoe) 

2 

Aug.  16. 

To  hoeing  2d  time,  ditto 

2 

To  1 year’s  rent,  & c. 

I 

1 

Expences 

3 

l3 

Contra  Cr. 

Nov.  24. 

By  value  of  the  crop  appraifed 

4 

0 

Clear  profit 

0 

7 

Expe- 
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Experiments  on  Cole  Seed. 

After  the  Oats. 


Broad-caji  rdcre 

Dr, 

1784 

• 

£■ 

s. 

To 

4 ploughings 

18 

To 

6 harro  wings 



3 

To 

2 rollings 

1 

To 

4 chalders  of  lime  (charged  4) 

I 

June 

28. 

To 

lowing  every  other  land 

To 

feed,  for  4 of  a peck 

To 

harrowing  ditto 

To 

rolling 

July 

10. 

To 

harrowing  the  crop 

1 8. 

To 

hoeing  the  1 ft  time 

3 

Aug. 

12. 

To 

hoeing  2d  time 

2 

To 

1 year’s  rent,  &c. 

1 

1 

• 

Expences 

3 

to 

Contra 

Cr. 

Nov. 

24. 

By 

value  of  the  crop  appraifed 

3 

1 6 

Clear  profit 

0 

5: 

By 

gain  in  favour  of  the  drilled  crop 

ol 

i-l 

Expe- 


/ 
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Experiments  on  Barley. 

After  the  Cole  Seed. 


1784. 
Dec.  24, 
1 735- 

Mar.  20. 
April  1. 


May  1 o. 
June  4. 


Aug.  20. 


Drilled  Acre  Dr. 

To  ploughing  the  land  ift  time 
To  half  the  charge  of  the  lime 
To  break  harrowing  the  land 
To  ploughing  the  land  2d  time 
To  harrowing  ditto  3 times,  and  rolling 
To  drilling  the  feed  2 inches  by  9 inches 
To  harrowing  ditto 

To  feed  for  8 pecks  at  9d.  . 

To  rolling 

To  breaft-hoeing  the  ift  time 
To  hand-weeding  the  rows 
To  breaft-hoeing  the  2d  time 
To  hand-weeding  the  rows 
To  1 year’s  rent,  &c. 

* 

Expences 

Contra  Cr. 

The  whole  was  reaped,  and  in  a few  days 
was  houfed,  threfhed,  and  produced  58 
bufhels  at  3s. 

Clear  profit 


£ 


s‘  I 

5 

18 


d. 


6 

6 


H 


io  o 


Expe- 
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Experiments  oft  Barley. 

After  the  Cole  Seed. 


'Broad-cajl  Acre. 


D>. 


1784. 

£■ 

s. 

Dec.  24. 

To  ploughing  the  1 ft  time 

5 

*785- 

To  half  the  charge  of  the  lime 

18 

Mar.  20 

To  break  harrowing  the  land 

1 

April  1. 

To  ploughing  the  land  2d  time 

4 

To  lowing  the  feed 

To  feed  for  12  pecks  at  9d 

1 2 

To  harrowing  ditto  4 times 

2 

* 

To  rolling  ditto 

May  10. 

To  hand  hoeing  the  ift  time 

2 

June  4. 

To  hand  weeding  the  2d  time 

2 

To  rent,  &c.  for  1 year 

I 

I 

f 

Expences 

3 

8 

Centra.  Cr. 

Aug.  26. 

The  whole  was  reaped,  and  in  a few  days 

was  houfed,  thrafhed,  and  produced  5 1 

bufhels  at  3 s 

7 

r3 

Clear  profit 

4 

4 

By  gain  in  favour  of  the  drilled  crop  

1 

5 

5 

10 

J. 


6 

6 


O 


Expe- 
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i?85' 

Nov.  4. 
1786. 
Mar..  6. 

8. 


April  20. 

May  16. 
20. 

June  16. 
18. 
26. 

July  10. 


Sept.  29. 


Experiments  on  Beans* 

After  the  Barley.. 
'Drilled  Acre . 

To  ploughing  the  land  ill:  time 

To  break  harrowing 
To  ploughing  2d  time 
To  4 harro wings  at  6d 
To  rolling 

To  drilling  the  feed  3 by  24  inches 
To  harrowing  ditto 
To  feed  for  8 pecks  at  1.0 Id; 

To  rolling 

To  harrowing 

To  horfe  hoeing  r ft  time 

To  hand  hoeing  the  rows 

To  horfe  hoeing  the  intervals  2d* 

To  hand  hoeing  the  rows 
To  earthing  up  ditto  ift  time 
To  earthing  up  ditto  2d  time 
To  rent,  &tc.. 


Dr.. 


Contra 

By  produce  for  36  bulhels  3s  6d 


Expences 

Cr. 


Clear  profit 


X- 

s.- 

5 

1 

4 

2 

7 

'V 

en 

1 

1 

1 

- _ 

1 

1 

1 

I 

1 

2 

9 

6 

6 

3 

16 

6. 

6 


Expe* 
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Experiments  on  Beans, 

After  the  Barley. 


Broad-cajl  Acre . Dr. 


1785. 

£■ 

Nov.  4. 

To  ploughing  the  ift  time 

5 

1786. 

IN  larch  4. 

To  break  harrowing 

1 

8. 

To  ploughing  the  2d  time  

A 

To  lowing  the  feed 

T 0 harrowing  ditto  5 times 

2 

* . ! ) • 

To  feed  for  12  pecks  at  io?-d* 

10 

April  20. 

To  rolling  and  harrowing  •••••  . 

1 

May  29. 

To  hand  weeding  ift  time  

3 

June  30. 

To  ditto  2d  time 

1 

To  rent,  &c. 

1 

1 

Expences 

2 

9 

Contra  Cr. 

Sept.  29. 

By  produce  for  3obufhels  3s  6d 

5 

5 

Clear  profit 

215 

By  gain  in  favour  of  the  drilled  acre  

I 

1 

i 3 

16 

O 2 


d. 

3 

6 

6 

6 

9 

3 

3 

6 
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1786. 
Sept.  18. 

oa.  6. 
8. 


1787. 
April  20. 
May  6. 

3°* 

June  4. 


Aug.  24, 


THEORY  AND  PRACTICE 


Experiments  on  Wheat- 

After  the  Beans. 


Drilled  Acre*  Dr. 

To  ploughing  the  lancf  1 fl  time 
To  break  harrowing  ditto 
To  gathering  the  weeds  off 
To  ploughing  the  land  2d  time 
To  harrowing  ditto  thrice  and  1 rolling 
To  drilling  every  other  land  4 by  4 

To  feed  for  7 pecks  at  i6d  per  peck  

To  harrowing  ditto 

To  rolling  and  harrowing  for  1 ft  weeding 
To  hoeing  the  intervals  ift  time 
To  hand  weeding  the  rows 
To  hoeing  2d  time 
To  hand  weeding  the  rows 
To  1 year’s  rent,  &c. 


£■ 


Contra 

By  produce  for  36  bufhels  at  5s  6d 


Expences 
Cr. 

' 9 

Clear  profitji  7 


5.  d. 

5 
r 
2 


9 

1 

2 
1 
1 
1 
1 


4 

6 


1 1 
18 
6 


10 


Expe- 
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1786. 
Sept.  28. 

o<a.  6 

8- 


1787. 
April  20. 
May  14. 
June  1 2. 


Experiments  on  Wheat. 
After  the  Beans, 
Broad-cajl  Acre . 


Aug.  26. 


Dr. 


To  ploughing  1 ft  time 
To  break  harrowing 

To  gathering  the  weeds  off  

To  ploughing  2d  time 

T o feed  for  9 pecks  1 s 4d 

To  fowing  ditto 

To  harrowing  5 times 

To  rolling  and  harrowing  ift  weeding 

To  hand  weeding  ift  time 

I o hand  weeding  2d  time  •— 

To  1 year’s  rent, . &c.  


Expences 

Contra  Cr. 

By  produce  for  30  bufhels  5s  6d 


By  gain  in  favour  of  drilled  crop 


Clear  profit 


d. 


3 

6 


2 

1 3 

3 

8 

5 

5 

! 

IT 

9 

1 

14 

5 

7 

6! 

2 

Expe- 


\ 
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THEORY  AND  PRACTICE 


Experiments  on  Turnips. 


The  foil  a light  fandy  loam  worth  about  eighteen  fhillings  per 

acre. 


Drilled  Acre . 


Dr . 


1789. 

£■ 

s. 

Feb.  ir. 

To  ploughing  the  ift  time  

5 

31* 

To  break  harrowing 

1 

April  28. 

To  ploughing  the  2d  time  

4 

May  1 0. 

To  harrowing  twice 

1 

To  gathering  the  couch  grafs  off 

2 

24. 

To  10  loads  of  rotten  dung  (charged  4) 

1 2 

To  ploughing  the  3d  time  

4 

To  rolling 

June  16. 

To  harrowing  twice 

1 

To  rolling 

18. 

To  ploughing  the  4th  time  

4 

To  harrowing  thrice 

1 

To  rolling 

To  drilling  the  feed  1 inch  by  12 

To  harrowing  ditto 

To  feed  for  1 lb.  of  fugar  loafs 

July  20. 

To  harrowing  ift  weeding  

28. 

To  breaft  hoeing  2d  ditto 

2 

Aug.  1 8. 

To  hand  ditto  3d  ditto 

2 

To  1 year  s rent,  &c. 

Expences 

3 

4 

Contra  Cr . 

Dec.  1 0. 

By  the  value  of  the  crop  appiaifed 

3 

*5 

Clear  profit 

1 1 

d. 


6 

6 

6 

6 


6 
6 

Expe- 


vo  vo  vo  vo  vo  vo 


OF  D R I L L - H U S B A N D R Y. 


103 


Experiments  on  Turnips. 

The  foil  a light  fandy  loam  worth  about  eighteen  {hillings  per 

acre. 


Broad- caji  Acre . Dr. 


1789. 

; 

£• 

\s. 

d> 

Mar.  1 . 

|To  ploughing  1 ft  time 

5 

31* 

To  break  harrowing 

1 

April  28. 

l’o  ploughing  the  2d  time  

4 

6 

May  10. 

To  harrowing  twice 

1 

To  gathering  the  couch  grafs 

2 

6 

24. 

To  10  loads  of  dung  (charged  4) 

12 

6 

To  ploughing  in  ditto 

4 

To  rolling 

6 

June  1 6. 

To  harrowing  and  rolling  

1 

18. 

To  ploughing  4th  time 

4 

To  3 harrowings  and  1 rolling- 

2 

To  feed  for  ilb.  of  fu gar  loafs 

6 

To  fowing  ditto  — 

3 

To  harrowing  and  rolling  ditto 

1 

July  20. 

To  harrowing  for  the  firft  weeding 

6 

28. 

To  hand  hoeing  ift  time 

3 

6 

Aug.  1 8. 

To  ditto  2d  time 

2 

6 

Tip  1 year’s  rent,  &c. 

*9 

Expences 

3 

3 

Contra  Cr. 

Dec.  12. 

By  the  value  of  the  crop  appraifed  • ••• 

3 

3 

Clear  profit 

2 

9 

By  gain  in  favour  of  the  drilled  crop  

8 

9 

1 1 

6 

7 ExEe* 
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Experiments  on  Barley, 
After  the  Turnips. 


Drilled  Acre . Dr. 


1 

£■ 

j.| 

i789- 

To  half  the  charge  of  the  dung 

j 2 

Dec.  20. 

To  ploughing  lit  time 

5 

I79°* 

Mar.  24. 

To  break  harrowing 

1 

April  10. 

To  ploughing  2d  time 

4 

To  harrowing  thrice 

1 

To  rolling 

To  drilling  the  feed  2 inches  by  9 

To  harrowing  and  rolling  ditto 

1 

T 0 feed  for  8 pecks  at  1 od. 

6 

May  6. 

To  hoeing  the  lit  time 

2 

To  hand  weeding  the  rows 

1 

June  16. 

To  hoeing  2d  time 

1 

To  hand  weeding  the  rows 

1 

To  1 year’s  rent,  &c. 

>9 

Expences 

2 

l7 

Contra  Cr. 

Aug.  26. 

By  produce  for  52  buihels  3s  6d 

9 

1 

Clear  profit 

6 

3 

Expe- 
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Experiments  on  Barley. 

After  the  Turnips. 


17S9. 

Broad-cajl  Acre 

Dr. 

!£• 

s » 

To  half  the  charge  of  the  dung 

12 

Nov.  20. 
*79°* 

Mar.  24. 

To  ploughing  ift  time 

4 

To  break  harrowing 



1 

April  10. 

To  ploughing  2d  time 

4 

To  feed  for  12  pecks  at  iod. 
To  fowing  ditto 

• - 

10 

To  harrowing  ditto  4 times 
To  rolling  ditto 

- 

2 

May  20. 

To  weeding  the  ift  time 

3 

June  16. 

To  weeding  ditto  2d  time 
To  1 year’s  rent,  &c. 

2 

* 

■9 

A 

Expences 

18 

Contra 

O. 

By  produce  for  47  bufhels  3s  6d 

8 

4 

c ; 

Clear  profit 

5 

6 

Aug.  26. 

By  produce  in  favour  of  the  drilled  crop 

*7* 

6 

3 1 

d. 

6 


6 

6 


Expe- 
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Experiments  on  Red  Clover* 

After  the  Barley. 

Drilled  Acre  Dr. 


*79 1- 

Mar.  29 
June  30. 


’ 

£■ 

.r- 

To  feed  for  1 ftone  in  179a 

7 

To  bulh  harrowing 

I 

To  raking  and  gathering  the  weeds  off 
To  rolling 

3 

To  mowing  iff  crop 

2 

To  making  into  hay 

2 

To  carting  &c.  the  crop  home 

15 

To  mowing  the  2d  crop 

2 

To  making  ditto 

3 

To  leading  &cc,  ditto  home 

to 

To  1 year’s  rent,  &c. 

l9 

Expences 

3 

6 

Contra  , Cr. 

By  the  ift  eddifh 

4 

By  the  1 ft  crop  2 tons  at  3 pounds 

6 

By  the  2d  ditto — 1|  ditto — ditto 

4 

r 0 

By  the  2d  eddifh 

5 

10 

‘9 

Dedudt  expences 

3 

6 

Clear  profit 

7 

<3 

d% 


6 

6 

6 

6 


o 

o 
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Experiments  on  Red  Clover, 


After  the  Barley. 


Dr. 


1 79 1 • 


£■ 

To  1 (lone  of  feed  in  1790 

7 

To  bufh  harrowing 

1 

To  raking  and  gathering  the  weeds 

3 

To  rolling 

To  mowing  the  ift  crop 

2 

To  making  it  into  hay 

2 

To  leading  ditto  home 

12 

To  mowing  the  2d  crop  — • — ■ 

2 

To  making  ditto  — 

2 

To  leading  ditto  home  — — 

* 

9 

To  1 year’s  rent,  &x.  — — 

l9 

Expences 

3 

1 

Contra  Cr. 

By  the  ift  and  2d  eddilhes  • — 

8 

By  the  ift  and  2d  crop  3^  tons  — 

9 

10 

3 

Deduct  expences 

3 

1 

Clear  profit 

7 

2 

By  gain  in  favour  of  the  drilled  acre 

0 

1 1 

7, 

J3 

d. 


6 

6 

6 


P 2 


Experi- 
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Experiments  on  Wheat. 

After  the  Red  Clover. 

Drilled  Acre. 


Dr., 


r79i. 

£■ 

Odt;  4. 

To  ploughing  the  land 

5 

To  5 harrowings  and  1 rolling 

3 

To  drilling  the  feed  2 \ inches  by  9 

To  harrowing  ditto 

I792* 

To  feed  for  8 pecks  at  is  6d. 

12 

April  16. 

To  harrowing  and  rolling  1 ft  weeding 

1 

May  1. 

To  hoeing  the  ill  time 

2 

12. 

To  hand  weeding  the  rows 

1 

20. 

To  hoeing  2d  time 

1 

24. 

To  hand  weeding  the  rows 

1 

To  1 year’s  rent,  &c. 

19 

Expences 

2 

7 

Contra  Cr. 

Aug.  30. 

By  produce  for  42  bulhels  at  5s 

10 

10 

By  fheep  feeding  April  15th 

3 

- 

Clear  profit 

8 

6 

dl. 


6 

6 


6 

6, 
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1791. 

o<a. 


Experiments  on  Wheat. 
After  the  Red  Clover. 
Broad-caji  Acre ... 


4.  To  ploughing 

To  feed  for  9 pecks  is  6d 


To  fowing  ditto 
1792.  To  harrowing  6 times 
A.pril  16.  To  ditto  and  rolling 
May  1 2.  To  weeding  the  1 ft  time 
26.  To  ditto  the  2d  ditto 
To  1 year’s  rent,  &c. 


Aug.  30. 


Dr. 


Expences 

Cr. 


Contra 

By  fheep  feeding  April  15th 
By  produce  for  36  bufhels  5s 


• Clear  profit 

By  gain  in  favour  of  the  drilled  acre 


£• 

s. 

s 

l3 

3 

1 

3 

2 

l9 

2 

6 

9 

3 

6 

16 

1 

9 

8 

6 

d. 

6 

3 


9 

6 


Experi- 
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Experiments  on  Potatoes. 


The  foil  a light  fandy  loam,  worth  twenty  {hillings  per  acre. 


Horfe-houl  Acre  Dr. 


1789. 

£■ 

s. 

Feb.  2. 

To  ploughing  the  1 ft  time 

5 

28. 

To  harrowing 

To  12  loads  of  dung  2s  6 Id 

15 

To  fp reading  ditto 

1 

Mar.  1. 

To  ploughing  the  2d  time 

4 

April  2. 

To  harrowing  the  2d  ditto 

24. 

To  ploughing  with  3 ploughs 

4 

To  planting  with  12  hands  3 inches  deep, 

9 inches  afunder,  and  30  inch,  alleys 

4 

To  feed  30  bufhels,  cutting,  &c.  is4d 

2 

To  rolling 

June  1. 

To  harrowing  for  ift  hoeing 

10. 

To  fkim  hoeing  ift  time 

1 

To  hand  hoeing  the  rows  • 

3 

26. 

To  fkim  hoeing  2d  time 

1 

To  hand  hoeing  the  rows 

3 

July  1. 

To  earthing  up  the  rows 

1 

1 5 • 

To  ditto 

1 

Aug.  2. 

To  picking  the  weeds  out 

1 

Odt  20. 

To  taking  up,  pying,  &c. 

I 

16 

'$1% 

E.'jpences 

6 

3 

Contra  Cr . 

By  produce  for  500  bufhels  at  8d 

16 

13 

Clear  profit 

10 

10 

d. 

6 

6 


6 

6 

6 

6 


o 

4 

4 


7 


Experi- 
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Experiments  on  Potatoes. 


Hand-hoed  Acre 


Dr . 


00 

VO 

• 

Jan. 

12. 

Feb. 

24. 

Mar. 

1 . 

3°- 

April  24. 

June 

1. 

H* 

26. 

Jijly 

6. 

Aug. 

3- 

To  ploughing  i ft  time 
To  drag  harrowing 

To  1 2 loads  of  dung  at  2S  6d,  charged  half 

To  fpreading  — 

To  ploughing  the  2d  time 


0<ft.  24. 


To  harrowing  twice 
To  ploughing  with  3 ploughs 
To  plaining  with  12  hands,  3 inches  deep, 
8 inches  afunder,  and  24  inch,  alleys 
To  feed  for  36  bufhels  cutting  is  4d 
To  harrowing  for  ft  hoeing 
To  hand  hoeing  ift  time 
To  ditto  2d  time 
To  earthing  up 
T o picking  the  weeds  out 
To  taking  up,  leading,  pying,  &c.  — 

Expences 

Contra  Cr. 

By  produce  for  420  bufhels  at  8d  — 

Clear  profit 

By  gain  in  favour  of  the  horfe-hoed  acre 


£-\s. 

5 

I 

[5 

1 

4 

1 

4 

4 

2 ! 8 


d 


6 

6 


7 

*4 


16 

13  10 


10  10  4 


Expert- 
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Experiments  on  Barley, 
After  the  Potatoes. 
'Drilled  Acre . 


Dr. 


1 790. 

£■ 

s. 

To  half  the  charge  of  the  dung 

1S 

Jan.  18. 

To  ploughing  lit  time 

s 

Mar.  9. 

To  break  harrowing 

I 

April  10. 

To  ploughing  2d  time 

4 

To  three  harro wings 

1 

To  rolling 

To  drilling  the  feed  2 by  9 inches 

To  harrowing  and  rolling  ditto 

1 

To  feed  for  7 pecks  at  1 id. 

6 

May  14. 

To  hoeing  the  1 ft  time 

2 

To  hand  weeding  the  rows 

1 

June  6. 

To  hoeing  the  2d  time 

2 

To  hand  weeding  the  rows 

To  j year  s rent,  &c. 

I 

1 

Expences 

3 

1 

Contra  Cr. 

Sept.  4. 

By  produce  for  56  bufh.els.4s  6d 

1 9 

16 

; 

Clear  profit 

6 

15 

6 

6 

6 


Experi- 
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Experiments  on  Barley. 
After  the  Potatoes. 
Broad-cajl  Acre 


Dr. 


x79°* 

To  half  the  charge  of  the  dung 

c 

s. 

l5 

Jan.  18. 

To  ploughing  1 ft  time 

S 

Mar.  9. 

To  break  harrowing 

1 

April  10. 

To  ploughing  the  2d  time 
To  feed  for  12  pecks  at  iod 
To  fowing  ditto 
To  harrowing  ditto  4 times 
To  rolling 

• •••«  *» 

4 

ro 

2 

May  14. 

To  weeding  1 ft  time 

4 

June  4. 

To  ditto  2d  time 

1 

To  1 year’s  rent 

1 

1 

Contra 

Expences 

Cr. 

3 

4 

Sept.  6. 

By  produce  for  49  bufhels  3s  4d 

8 

3 

Clear  profit 

4 

49 

- . 

By  gain  in  favour  of  the  drilled  acre 

1 

■ 

6 

16 

3 

6 

6 

3 

4 

1 

a 


Expe- 
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Experiments  on  Red  Clover. 


After  the  Barley. 


1791, 
Mar.-.  30. 

July  4- 


'Drilled  Acre 

To  feed,  for  1 ftone  fownin  1790 

To  bufh  harrowing 

To  raking  and  gathering  the  weeds 

To  roiling  ■ 

To  mowing  ift  crop 
To  making 
To  carting  home,  &c. 

To  mowing  2d  crop 
To  making  ditto 
To  carting  ditto  home,  &c. 

To  1 year’s  rent,  &c. 

Contra 

By  the  firft  eddifh 
By  produce  3 tons  at  3I. 

By  the  2d  eddifh 


Dr. 


Expences 

Cr. 


Dedud  expends 


£■ 

s. 

d. 

7 

1 

6 

2 

6 

6 

2 

6 

2 

6 

12 

2 

2 

6 

9 

.j 

I 

1 

3 

3 

0 

4 

9 

6 

9 

10 

0 

3 

3 

0 

6 

7 

0 

Expe- 
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Experiments  on  Red  Clover. 

After  the  Barley. 

Broad-cqjl  Acre  Dr. 


1 791- 

£■ 

s. 

To  1 flone  of  feed  in  1790 

7 

Mar.  30. 

To  bulh  harrowing 

1 

To  raking  and  gathering  the  weeds 

2 

To  rolling 

June  20. 

To  mowing  the  ifl.  crop 

2 

To  making  it 

2 

To  leading  ditto  home 

10 

To  mowing  the  2d  crop 

2 

To  making  ditto  - 

3 

To  leading  ditto  home  

7 

To  1 year’s  rent,  &c. 

I 

1 

i * 

Expences 

3 

0 

Contra  Cr. 

By  the  firft  eddilh 

4 

By  produce  24  tons  at  3I. 

8 

5 

By  the  fecond  eddifh 

5 

8 

fil" 

Deduct  expences 

3 

0 

Clear  profit 

5 

I3 

By  gain  in  favour  of  the  drilled  crop 

r3 

1 

6 

7 

d. 


6 

6 

6 

6 

6 

6 


6 


0.2 
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Experiments  on  Wheat*.. 

.After  the  Red  Clover. 

Drilled  Acre  Dr. 


1791. 

< 

£■ 

s. 

Od.  i . 

To  ploughing  the  land  

5 

To  4 harrowings  and  1 rolling 

2 

To  drilling  the  feed  2i  by  9 inches  

To  harrowing  ditto 

1792- 

To  feed  for  8 pecks  at  is  6d 

i 

1 2 

April  17. 

To  harrowing  and  rolling  ift  time 

1 

28. 

To  hoeing  the  ift  time 

2 

May  2. 

To  hand  weeding  the  rows 

1 

16. 

To  hoeing  the  2d  time 

1 

20. 

To  hand  weeding  the  rows 

1 

To  1 year’s  rent,  &c. 

I 

1 

Expences 

2 

8 

Contra  Cr. 

Sept.  14, 

By  produce  for  36  bufhels  6s 

IO 

16 

By  fheep  feeding  April  17th 

3 

Clear  profit 

8 

1 1 

Expe^ 
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Experiments  on  Wheat. 

After  the  Red  Clover. 
Broad-  cnjl  Acre 


Dr.. 


r79I* 
oa.1  4. 

To  ploughing  the  land.  — * 

To  feed  for  8 pecks  is  6d 
'To  fowing  ditto  — 

£■ 

s. 

12 

J792* 

To  harrowing  ditto  6 times 

3 

April  19. 

To  ditto  and  rolling  firft  time 

1 

IVlay  14. 

To  weeding  the  fir  Pc  time 

3 

28. 

To  ditto  fecond  ditto 

2 

To  1 year’s  rent,  &c.  — » 

I 

1 

' Expences 

Centra  Cr. 

2 

7 

Sept.  18. 

By  produce  for  30  bufhels  6s 
By  Theep  feeding  April  20th 

9 

3 

Clear  profit 

6 

*5 

By  gain  in  favour  of  the  drilled  acre  

1 

16 

4-  - . , 

8 

1 1 

6 
6 

In  all  thofe  experiments  the  value  of  the  ftraw  is  fuppofed 
equal  to  the  expences  of  reaping,  threfhing,  and  carrying  to 
market. 


Expert-  ■ 


Experiments  on  Cabbages. 

The  foil  a hazel-coloured  ftiff  loam,  worth  twenty  {hillings  per 

acre. 


Horfe-hoed  Acre  jyr. 


1790. 

£• 

s. 

i. 

Jan. 

14 

To  ploughing 

5 

Feb. 

20. 

To  harrowing  twice 

1 

Mar. 

1 1. 

To  1 2 loads  of  dung  at  3s  half 

18 

14. 

To  ploughing  2d  time 

4 

April 

20. 

To  drag  harrowing 

1 

6 

To  harrowing 

6 

To  gathering  couch  grafs  

1 

6 

May  14. 

To  ploughing  into  4 foot  lands 

4 

To  5000  plants  at  2s  6d  per  thoufand 

12 

6 

To  planting  ditto  48  inches  by  30 

8 

6 

June 

10. 

To  ploughing  from  the  rows 

2 

6 

To  hand  hoeing  and  hilling 

3 

6 

July 

1. 

To  ploughing  the  land  to  the  rows 

2 

6 

20. 

To  earthing  up  with  horfe  hoe 

1 

6 

Aug. 

1. 

To  hand  weeding  and  killing  vermin  ; 

1 

6 

, 

t 

To  1 year’s  rent,  &c. 

1 

1 

Expences 

4 

9 

0 

Contra  Cr. 

Dec. 

21. 

By  value  of  the  crop  50  tons  at  4s  per  ton 

10 

0 

0 

1 

Clear  profit 

5 

11 

0 

Experi- 
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Experiments  on  Cabbages. 


Hand-hoed  Acre 


Dr 


1— 1 

'VJt 

VD 

O 

£■ 

s. 

Jan.  15. 

To  ploughing 

5 

Feb.  21. 

To  harrowing  twice  

1 

Mar.  1 1 , 

To  1 2 loads  of  dung  3s  half 

18 

IT 

To  ploughing  2d  time 

4 

April  20. 

To  drag  harrowing  

2 

To  harrowing,  &c. 

To  gathering  couch  grafs 

1 

May  14. 

To  ploughing  3d  time 

4 

To  5500  plants  at  2s  6d  per  thoufand 

J3 

To  planting  ditto  36  inches  by  30 

10 

June  1 0. 

To  hand  hoeing  and  earthing  up 

1 2 

July  20. 

To  ditto  2d  time 

7 

Aug.  1. 

To  hand  weeding,  & c. 

2 

To  1 year’s  rent,  &c. 

I 

1 

Expences 

5 

3 

Contra  Cr. 

Dec.  21. 

By  produce  for  41  tons  at  4s  — 

8 

4 

. Clear  profit 

3 

0 

By  gain  in  favour  of  horfe-hced  acre 

2 

10 

1 

5 

1 1; 

d ; 


9 

6 

6 

6 


9 

o 

3 

9 
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The  foregoing  experiments  exhibit  at  one 
• view  my  general  prafiice  in  the  drill  fyflem ; and 
from  them  it  is  abundantly  evident,  that  the  drill- 
hufbandry  is  fuperior  to  the  broad  -cad,  and 
that  the  annual  average  profit  arifing  therefrom 
amounts  to  more  than  the  rent  of  the  land. 

In  a variety  of  experiments  conduced  in  the 
fame  manner,  upon  land  worth  about  twelve  or 
fourteen  (hillings  per  acre  per  annum,  I never 
found  the  annual  profits  lefs  than  twelve  or  four- 
teen findings  per  acre  (upon  an  average)  in 
favour  of  the  dr i 11  -hu fb andry. 

But  although  the  advantages  of  the  drill -huf- 
bandry  are  obvious,  yet  many  farmers  are  enemies 
to  it,  and  a much  greater  number  are  too  indolent 
to  go  one  flep  out  of  the  old  beaten  path. 

Proper  inflruments  are  wanting  that  would 
icorne  cheap  to  the  farmer,  and  have  the  re- 
quifites  of  ftrength  and  fimplicity  to  recommend 
rthem. 


4 
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In  order  to  remove  that  difficulty’,  I have  here 
endeavoured  to  eftabliffi  and  fix  the  principles 
upon  which  feveral  drill  machines  may  be  con- 
llrufted,  which  have  every  requifite  to  recom- 
mend them,  and  to  render  the  drill-hulbandry 
univerfal,  • 

The  conftru&ion  of  thefe  machines  (hall  be 
the  fubje6t  of  the  following  chapter. 


? 


R 


CHAP. 
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CHAP.  IV. 


On  the  ConfruBion  of  Drill  Machines . 


This  chapter  contains  full  dire£tions  for  making 
two  different  kinds  of  drill  machines,  and  a drill 
plough  (which  for  cheapnefs,  fimplicity,  ftrength 
and  perfe&ion,  are  fuperior  to  any  now  extant), 
for  fowing  or  planting  all  kinds  of  grain,  pulfe, 
turnip,  carrot,  and  rape  feed,  acorns,  haws,  holly 
berries,  &c.  on  any  kind  of  land,  in  any  given 
quantity,  and  at  any  proper  depth  and  diftance 
required. 


Thefe  machines  are  made  upon  fuch  principles 
as  will  admit  of  various  conftru£tions,  fo  as  to 
accommodate  the  price  to  the  circumhances  of 
farmers  of  all  ranks  and  degrees. 

Words  not  being  able  to  convey  an  adequate 

idea 
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idea  of  thofe  machines,  I fhall  therefore  give  exa6l 
drawings  of  all  their  refpe&ive  parts,  and  like- 
wife  explain  and  fpecify  their  different  propor- 
tions in  fo  plain  and  perfect  a manner  as  will 
(I  hope)  enable  every  farmer  to  make  his  own  at 
a reafonable  expence,  and  agreeably  to  his  own 
choice  ; and. 


J fl»  On  the  ConJlruclion  oj  a Drill  Machine 
with  Spherical  Cups . 

This  machine  is  made  upon  the  principles  of 
Don  Jofeph  de  Lucatello’s  Spanifh  Sembrador 
(fee  Monf.  Duhamel’s  Hulbandry,  page  437) ; but 
fo  improved  that  it  can  fow  eight  rows  at  8, 
feven  at  9,  fix  at  10,  five  at  12,  four  at  16  and 
18,  three  at  20,  24,  and  28,  and  two  from  28  to 
56  inches  between  the  rows;  and,  with  one 
man,  a boy,  and  a horfe,  can  drill  an  acre  of  land 
in  one  hour. 

The  expence  of  making  this  machine  is  as 
follows. 


R 2 


Iron 


1 
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Iron  work  5 hone  at  6d  per  lb.  - 

£- 

1 

15  0 

2 large  wheels  9s 

0 

18  Q 

4 movement  ditto  is  6d 

0 

6 0 

96  feed  cups  2d 

0 

16  0 

8 tin  condu£tors  is  3d 

0 

10  0 

Wood 

0 

12  0 

Workmanfhip 

1 

9 ° 

6 

6 0 

In  March  1788,  I prefented  this  machine 
(which  had  then  an  apparatus  for  fowing  pul- 
verized manure),  with  two  drill  ploughs,  to  the 
Society  inftituted  at  London  for  the  Encourage- 
ment of  Arts,  See.  in  the  Adelphi  : they  lay 
there  feveral  weeks  before  a committee  could  be 
formed  to  decide  upon  them,  when  it  was  deter- 
mined that  they  had  not  merit  enough  to  deferve 
* the  approbation  of  the  Society. 

As  to  the  refpe&ability  of  the  Committee,  I 
cannot  fay  ; but  this  I aver,  that  notwithftanding 
the  judgment  they  pafied,  the  Rev.  James  Cooke 
(who  is  a member  of  that  Society,  and,  perhaps  was 


one 
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one  of  the  Committee)  in  his  clerical  liberality 
purloined  the  principal  of  thofe  improvements, 
in  his  nezv  improved  and fimplijied  drill  machine , from 
mine,  while  they  were  in  the  Society’s  rooms. 
A comparative  view  of  his  drill  machine  with 
mine  will  not  only  prove  this,  affertion,  but  alfo 
the  fuperior  principles  upon  which  this  machine 
is  couftru&ed* 


PLATE 
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PLATE  I. 

plate  Fig.  i.  rep refents  the  left  hand  land  wheel, 
Fig,  i.  with  two  movement  ones. 

A.  the  land  wheel  thirty  inches  diameter, 
which  turns  on  an  iron  arm,  one  inch  and 
a quarter  diameter,  fixed  on  the  end  of  a 
wooden  axletree,  in  the  fame  manner  as  thofe 
of  coaches,  &c. 

The  navepf  this  wheel  is  feven  inches 
diameter  at  the  thickeft  part,  and  eight  inches 
long;  the  felloes  are  two  by  three  inches 
fquare,  and  the  fpokes  in  proportion. 

B.  is  one  of  the  movement  wheels,  twelve 
inches  diameter,  has  thirty-one  teeth,  and  is 
fixed  on  the  inner  head  of  the  nave  by 
means  of  four  grooves  correfponding  to  its 
arms,  as  per  figure. 

C.  is  another  movement  wheel,  ten  inches 

5 diameter, 
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diameter,  has  twenty-fix  teeth,  and  is  fixed  PL^TE 
upon  the  end  of  an  iron  axle  five-eighths  Fig- *• 
of  an  inch  fquare  by  a fcrew  and  nut.  Upon 
this  axle  the  feed  wheels  are  put,  and  are 
carried  round  with  it  from  the  left  hand 
to  the  right  when  the  machine  is  in  mo- 
tion* 

Fig.  2*  reprefents  the  right  hand  land,  Fig.  2, 
and  two  movement  wheels.  « 

D.  is  the  land  wheel,  of  the  fame  dimen- 
fions  as  the  other. 

E.  is  one  of  the  movement  wheels,  thirteen 
inches  diameter,  has  thirty-three  teeth,  and 
is  fixed  upon  the  nave  of  the  right  hand  land 
wheel,  in  the  fame  manner  as  the  other  one. 

F.  is  another  movement  wheel*  nine  inches 
diameter,  has  twenty-three  teeth,  and  is  fixed 
occafionally  upon  the  end  of  the  axle  which 
carries  the  feed  wheels.  When  oats  are 
fown,  thefe  wheels  are  exchanged  for  the  left 

* hand 
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rLATE  hanj  ones,  in  order  that  a larger  quantity  of 
fIG-2-  , feed  may  be  fown  per  acre. 

All  thofe  movement  wheels  are  three  quar- 
ters of  an  inch  thick  at  the  circumference, 
and  one  inch  thick  at  the  centre  for  three 
inches  diameter,  and  are  made  of  call  iron. 

Fig,  3.  Fig.  3.  reprefents  the  left  hand  fide  of  the 
frame  of  the  machine,  in  which  the  circles 
A,  B,  and  C fhew  how  the  land  and  move- 
ment wheels  are  connedled,  and  the  difpofi- 
tion  of  their  centres. 

D.  is  a profile  of  the  fide  frame,  forty- 
two  inches  long,  and  four  by  three  inches 
fquare. 

E.  is  a fedlion  of  a wooden  bar,  five  feet 
four  inches  long,  and  four  by  two  inches 
fquare,  for  bracing  the  fore  ends  of  the  fide 
frames  together. 

F.  is  a profile  of  the  radius,  which  not 

only 
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only  fupports  the  fore  part  of  the  machine,  plate 
and  regulates  its  horizontal  pofition,  but  fig*.3. 
alfo  in  fome  degree  regulates  the  quantity  of 
feed  to  be  fown  upon  an  acre,  by  raifing  or 
lowering  the  feed  hoppers.  It  is  about  eigh- 
teen inches  long,  one  inch  and  a half  broad, 
and  three  eighths  of  an  inch  thick.  This 
radius  is  fixed  in  the  fide  frame  by  a bolt, 
which  paffes  through  it  and  the  bar  E,  which 
are  braced  together,  as  per  figure. 

G.  is  a profile  of  an  iron  plate,  with  a 
fquare  focket,  and  thumb  fcrew,  by  which, 
and  the  holes  in  the  radius  F,  the  feed  boxes 
are  raifed  or  deprelfed,  for  the  purpofes 
aforefaid,  all  of  which  are  fo  plain,  that  any 
further  defcription  of  them  would  be  fuper- 
fluous. 

r 

H.  is  a feftion  of  the  wooden  axle-tree, 
exa&ly  the  length  of  the  diftance  between 
the  two  fide  frames,  viz.  fifty-feven  inches, 
and  is  four  inches  fquare.  Upon  the  ends 
of  this  axle-tree  are  fixed  two  iron  arms, 

S upon 
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plate  upon  which  the  land  wheels  move,  and  alfo 
Fig.  3.  the  whole  machine,  as  upon  a fulcrum,  by 
means  of  iron  ftaples  which  come  under 
thofe  arms,  and  which  go  through  the  fide 
frames,  to  which  they  are  fixed  by  nuts  and 
fcrews  at  S.  By  this  motion  of  the  machine 
the  coulters  are  taken  out  of  the  ground, 
while  it  is  turning  round  at  the  land  ends, 
or  when  it  is  travelling  from  one  field  to 
another,  which  fhall  hereafter  be  more  fully 
explained. 

I.  is  a fe&ion  of  the  coulter  bar  five  feet 
four  inches  long,  and  four  by  three  inches 
and  a half  fquare.  This  bar  is  fixed  to  the 
fide  frames  by  two  ftrong  iron  firaps  with 
nuts  and  fcrews,  at  T. 

K.  is  a profile  of  a part  of  the  left  hand 
fhaft  of  the  machine,  morticed  into  the 
axle-tree,  where  it  is  about  three  inches  and  a 
half  fquare,  and  is  in  length  about  nine 
feet. 


8 
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L.  reprefents  the  left  fide  handle  of  the  plate 
machine,  which  is  fixed  to  the  fide  frames  Fig.  3. 
by  two  bolts  and  fcrews. 

M.  is  a profile  of  the  left  hand  fide  of  the 
feed  hopper  and  feed  trough,  and  the  right 
hand  one  is  like  it. 

* . 

N.  a cleat  of  wood  fcrewed  fall  to  the  fide 
of  the  feed  trough,  three  inches  and  a half 
thick,  four  inches  broad,  and  fix  inches 
long.  This  piece  of  wood  is  flufh  with  the 
outfide  frames  D,  and  in  which  the  axle  of 
the  feed  wheels  moves. 

O.  the  ftop,  which  takes  the  wheel  C out 
of  gear  with  the  wheel  B,  by  pulling  it 
backwards,  by  which  means  the  fowing  of 
the  feed  is  flopped  at  pleafure.  This  ftop  is 
made  of  iron,  and  let  into  a mortice  in  the 
cleat  N,  and  is  prevented  from  going  too  far 
either  forward  or  backward  by  the  axle,  and 
a pin  fcrewed  into  it  at  z. 

S 2 


PP. 


THEORY  AND  PRACTICE 


J32 

plate  P P.  are  two  pins  fixed  in  the  handle  of 

Fig.  3.  the  flop  to  keep  it  where  it  is  placed  by 
means  of  the  prop  Q,  againft  which  one  of 
the  pins  butts.  When  the  flop  is  pulled 
back  to  take  the  movement  wheels  out  of 
gear,  the  fore  pin  comes  behind  the  prop, 
which  keeps  it  from  going  forward. 

R.  is  a fe£Kon  of  a fcraper  for  keeping  the 
wheels  from  clogging  in  moifl  weather. 

U.  is  a fmall  pulley  for  unlocking  the  ma- 
chine, and  for  taking  the  coulters  out  of 
the  ground  when  turning  at  the  land  ends, 
and  which  will  be  farther  defcribed  here- 
after. 

V.  is  a focket  two  inches  deep,  in  which 
the  regulator  moves. 

Fig.  4.  Fig.  4.  is  a profile  of  one  of  the  inner  parti- 
tions of  the  feed  hopper,  and  feed  trough,  of 
which  there  are  fix,  all  of  the  fame  dimen- 
fions,  which,  with  the  middle  and  outfide 

ones, 
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ones,  ferve  to  divide  the  feed  hopper  and  plate 
feed  trough  into  eight  equal  parts,  for  the  fig.4. 
reception  of  the  feed,  and  feed  wheels. 

Thofe  partitions  are  made  of  fir  deal  four- 
teen inches  broad,  and  one  inch  thick,  as  • 
reprefented  by  a , b,  c , and  d,  fiiaped  as  per 
figure. 

A.  reprefents  a fe&ion  of  the  feed  hopper. 

B.  is  a fe&ion  of  the  feed  trough,  in  which 
there  are  feven  partitions,  befides  the  two 
outfide  ones,  which  divide  it  into  eight 
equal  parts. 

The  middle  partition  is  like  the  two  out- 
fide ones,  and  is  not  hollowed  out  fo  low  as 
the  others,  becaufe  it  ferves  as  a reft  for  the 
axle  of  the  feed  wheels,  as  reprefented  in  the 
bottom  part  of  the  opening  D. 

C.  is  a focket  in  which  the  regulators 


move. 


Fig.  5. 
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plate  Fig.  5.  is  a profile  of  one  of  the  partitions 
Fig-  5-  which  divide  the  feed  hoppers  from  the  feed 
troughs.  It  is  nine  by  fix  inches  and  a half 
fquare,  and  half  an  inch  thick. 

A.  is  let  into  the  longitudinal  partitions 
by  grooves,  and  is  hollowed  out  at  bottom 
to  the  fize  of  a femicircle  of  two  inches 
Tadius. 

B.  goes  acrofs  the  upper  ends  of  all  the 
partitions  of  the  feed  hopper,  which  ftrength- 
ens  and  ties  them  all  together. 

C.  an  aperture  of  two  inches  radius  hol- 
lowed out  to  let  the  feed  pafs  into  the  feed 
troughs  ; which  is  regulated  by  an  iron  plate 
that  makes  the  aperture  more  or  lefs,  at 
pleafure. 


PLATE 
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PLATE  II. 

Fig.  i.  is  a profile  of  the  whole  machine  plate 
with  its  appendages,  as  they  appear  againft  the  Fig.  r. 
infide  of  the  right  hand  outer  frame. 


I 

A.  is  a profile  of  one  of  the  feed  wheels 
with  twelve  cups.  This  wheel  is  fix  inches 
diameter,  two  inches  thick,  and  hollowed 
out  three  quarters  of  an  inch  deep  on  each 
fide,  at  one  inch  from  the  circumference,  for 
the  convenience  of  placing  the  feed  cups,  as 
per  figure.  Befides  this,  there  are  feven 
other  wheels  of  the  fame  dimenfions,  which 
are  flipped  on  and  taken  off  the  axle  at 
pleafure,  are  carried  round  with  it  from  the 
right  hand  to  the  left  within  the  feed  troughs, 
and,  as  the  cups  move  through  the  grain  or 
feed,  See.  they  fill  themfelves  therewith, 
carry  it  round  till  they  are  paft  the  perpen- 
dicular, and  then  they  drop  it  into  the  tin 
condu£lor  I,  which  guides  it  between  the 
wings  of  the  coulter  M,  which  makes  a 

groove 
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plate  groove  or  furrow  in  the  foil  for  its  reception, 
f g.  i.  as  per  figure. 

B.  is  a profile  of  the  right  hand  fide  of 
the  feed  troughs. 

C.  is  a fe£tion  of  the  partition  which 
divides  the  feed  hoppers  from  the  feed 
troughs. 

D.  is  a feftion  of  the  hind  board  of  the 
feed  trough,  fifty-fix  inches  long,  half  an 
inch  thick,  and  eight  inches  broad. 

E.  is  a fe£tion  of  the  fore  fide  and  outer 
covering  board  of  the  feed  hoppers,  and  of 
the  fore  and  lower  covering  boards  of  the 
feed  troughs  ; the  circular  part  of  which  is 
covered  with  narrow  laths,  half  an  inch  thick 
and  fifty-fix  long,  the  ftraight  part  of  which, 
and  the  feed  hoppers,  are  covered  with 
common  boards,  of  the  fame  length  and 
thicknefs  as  the  other. 

F.  the 
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F.  the  mouth  of  the  feed  hopper,  fourteen  plate 

inches  wide  inhde  meafure.  Fig.  i. 

G.  a fe&ion  of  the  lid  of  the  feed  hopper, 
hinged  to  the  partition  C with  leather,  as  per 
figure. 

* 

H.  is  a fe£tion  of  the  lid  of  the  feed 
trough,  hinged  to  the  partition  C,  and  in 
the  middle  at  e,  with  leather,  as  per  figure. 

I.  is  a fide  view  of  one  of  the  tin  con- 
du£tors,  of  which  there  are  eight  in  number. 

Part  of  the  lower  ends  go  between  the  wings 
of  the  coulter,  and  are  flayed  by  the  upper 
pieces  N : thofe  condu&ors  are  hung  upon  an 
iron  rod  half  an  inch  diameter,  of  which  c 
is  a fe&ion,  the  ends  of  which  are  let  into  a 
notch  made  in  each  of  the  fide  frames. 

K.  is  a profile  of  the  Ihank  of  one  of  the 
coulters,  of  which  there  are  eight,  one  inch 
by  three  eighths  of  an  inch  fquare. 


T 


L.  is 
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plate  L.  is  a profile  of  the  focket  in  which  the 
Fig.  1.  coulters  are  fixed  to  the  coulter  bar  by  the 
nut  and  fcrew  n,  at  any  proper  depth  required. 
rl  hofe  fockets  are  inch  and  quarter  by  one 
and  a half  fquare  outfide  meafure,  and  that 
part  which  goes  through  the  coulter  bar  is 
one  inch  by  one  and  a quarter.  The  focket 
itfelf  is  of  the  fame  dimenfion  with  the  fhank 
of  the  coulter. 

M.  is  a profile  of  the  wings  of  the  coulters, 
five  inches  deep  by  four  broad.  Thefe  wings 
are  welded  to  the  coulter,  which  is  fharp 
edged  before,  and  opens  to  the  extent  of  one 
inch  and  a half  behind,  like  a V,  fhaped  as 
per  figure,  to  prevent  the  weeds,  &c.  from 
obftruCting  the  regular  dropping  of  the  feed. 

N.  is  a part  of  the  wings  of  the  coulters 
divided  from  the  other  in  order  to  be  made 
circular  behind,  for  receiving  and  flaying  the 
lower  ends  of  the  conductors. 

O.  'is  a feClion  of  the  coulter  bar,  four 

inches 
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inches  by  three  and  a half  fquare,  and  five  plate 

1 ii. 

Fig.  t. 

P.  is  a fe£tion  of  the  wooden  axle-tree, 
four  inches  fquare,  and  fifty -feven  inches 
long. 

O.  is  a profile  of  a part  of  the  right  hand 
fhaft  of  the  machine. 

R.  is  a fe£tion  of  the  wooden  bar,  which 
braces  the  fore  ends  of  the  fide  frames  to- 

S.  is  a fe&ion  of  the  tenons  of  the  wooden 
bar  which  braces  the  fhafts  together.  It  is 
about  forty-fix  inches  long,  and  four  by  two 
inches  fquare. 

T.  is  a profile  of  the  right  hand  fide  frame, 
of  the  fame  dimenfions  as  the  left  hand  one. 

I • 

U.  is  a profile  of  the  radius  (of  which  d 
is  the  centre)  which  fupports  the  fore  part  of 

T 2 the 
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plate  the  feed  hopper,  and  regulates  its  horizontal 


V.  is  a fe£lion  of  another  radius  (which 
has  the  fame  centre)  fixed  in  the  middle  of 
the  bar  R,  for  locking  the  machine  to  the 
{hafts  when  drilling,  and  for  taking  the  coul- 
ters out  of  the  ground  while  it  is  turning 
round  at  the  land  ends,  or  when  it  is  tra- 
velling from  one  field  to  another. 

W.  is  a fe£lion  of  the  regulator  which 
regulates  the  quantity  of  feed  to  be  fown. 
It  confifts  of  a plate  of  thin  iron  two  inches 
broad,  and  fifty-fix  inches  long,  with  two 
handles  riveted  to  it,  and  which  pafs  through 
fcrews  fixed  to  the  partition  C. 

This  regulator  goes  acrofs  the  bottom  of 
the  partition  C (which  divides  the  feed  hopper 
from  the  feed  troughs),  and  may  be  raifed  and 
lowered  at  pleafure  by  turning  the  handles 
right  or  left  hand  about ; which  increafes  or 
diminifhes  the  aperture  of  the  partition  C. 

8 In 
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In  this  regulator  there  are  nine  notches  one  plate 
inch  deep  to  receive  the  longitudinal  parti-  fig.  r. 
tions,  when  it  is  raifed  upwards. 

X.  is  a profile  of  the  right  fide  handle, 
which  is  fixed  to  the  fide  frame  T by  two 
bolts  and  fcrews. 

Thefe  handles  are  three  feet  long,  and 
incline  towards  one  another  for  the  con- 
venience of  the  perfon  who  guides  the  ma- 
chine. 

t 

Y.  reprefents  the  right  hand  land  wheel. 

Z.  is  one  of  the  movement  wheels,  fixed 
upon  the  nave  of  the  land  wheel. 

a.  is  a fe&ion  of  the  fpring  bolt  for  lock- 
ing and  unlocking  the  machine. 

iwol  lol  7 lx.*;  - 

b.  is  a fe£lion  of  an  iron  plate  fixed  to  the 
under  fide  of  the  feed  troughs,  the  ends  of 
which  are  rounded  off,  forming  two  pivots 

half 
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plate  half  an  inch  longer  than  the  feed  trough?. 

Fig,  i.  Thefe  pivots  reft  in  notches  made  in  the  fide 
frames,  and  on  which  the  feed  hoppers  and 
feed  troughs  move  as  on  a fulcrum ; by 
means  of  which,  and  the  radius  U,  the  feed 
hopper  is  raifed  or  lowered,  fo  as  to  render 
the  diftribution  of  the  feed  regular  in  going 
up  or  down  fieep  hills. 

c.  is  a fe£lion  of  the  iron  rod  half  an  inch 
diameter,  on  which  the  condu6tors  hang. 

d.  is  a fe&ion  of  the  iron  arm  fixed  upon 
the  axle-tree,  and  on  which  the  land  wheels. 
move. 

e.  reprefents  the  hinges  of  the  lid  of  the 
feed  troughs,  which  is  divided  into  two  parts. 

Fig.  2.  Fig.  2.  is  a fe6lion  of  one  of  the  feed 
wheels,  as  it  is  fixed  on  its  axle  for  fowing 
wheat,  barley,  &c.  the  diameter  of  which  is 
fix  inches  : it  is  two  inches  thick,  and  hol- 
lowed out  as  per  figure,  for  the  convenience 
of  fixing  the  feed  cups. 

Fig.  3. 
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Fig.  3.  reprefents  the  circular  furface  of  plate 
one  of  the  feed  wheels,  in  which  the  fmall  Fig.  3. 
dots  reprefent  the  holes  which  receive  the 
ends  of  the  feed  cups. 

Fig.  4.  is  a profile  of  one  half  of  the  F1G.4. 
coulter  bar,  in  which  the  figures  8,  9,  io- 
and  12  exprefs  the  different  diflances  at  which 
the  coulters  may  be  fixed,  or  the  different  dif- 
tances  between  the  rows,  and  alfo  the  number 
of  rows  that  the  machine  can  fow  at  thofe 
diflances. 

Between  A.  and  B.  is  twenty-eight  inches 
and  a half,  and  in  the  middle  of  the  depth 
mortices  are  cut  to  receive  the  fockets,  in 
which  the  coulters  are  fixed,  as  per  figure. 

C.  is  that  part  of  the  bar  which  is  flrapped 
to  the  fide  frame  of  the  machine. 

Fig.  5.  a a a a a a.  are  fe6lions  of  thofe  parts  Fig.  5. 
of  the  feed  trough  partitions  which  immedi- 
ately guide  the  grain,  &c.  into  the  condu£tors. 

Thofe  parts  of  the  partitions  are  made  wider 

by 


*44 


THEORY  AND  PRACTICE 


plate  by  cleats  of  wood  to  cover  well  the  joints  of  the 
fig.  5.  conductors,  that  no  feed  may  be  fcattered 
between  them. 


i,  2,  3,  4 and  5 are  profiles  of  the  con- 
ductors, feven  inches  by  five,  fquare  at  the 
top ; at  five  inches  below  they  are  contracted 
to  two  inches  diameter,  tapering  downwards 
to  one  inch  and  a half ; are  fourteen  inches 
long,  and  fhaped  as  per  figure.  The  four 
firft  reprefent  one  half  of  the  conductors,  of 
which  Nos.  1 and  8,  2 and  7,  3 and  6,  and 
4 and  5 are  alike  on  each  fide  of  the  line  b , 
which  divides  the  machine  into  two  equal 
parts. 

<■  v ^ ... 

Fig. 6.  Fig.  6.  reprefents  a horizontal  view  of  ' 
one  half  of  the  fkeleton  part  of  the  machine, 
without  the  feed  hopper  and  feed  troughs, 
for  the  better  underftanding  of  all  its  parts. 

A.  the  flop,  between  three  and  four  feet 
long. 

B.  the  fcraper  for  cleaning  the  land  wheels. 

C.  the 
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C.  the  prop  which  flays  the  flop.  plate 

Fig.  6. 

D.  a pulley  for  guiding  the  rope  E.  round 
the  feed  troughs. 

E.  a rope  fixed  to  the  fpring  bolt  a , and 
fattened  to  the  handle  X.  By  pulling  this 
rope  the  fpring  bolt  a is  drawn  out  of  the 
notch  of  the  radius  V,  which  unlocks  the 
machine;  and,  by  lifting  up  the  handles,  the 
fpring  bolt  goes  into  the  upper  notch,  which 
takes,  and  keeps  the  coulters  out  of  the  ground 
when  the  machine  is  turning  round,  or  when 
it  is  travelling  from  one  field  to  another. 

*1  n f r r * r . r ^ , rx 

F.  an  iron  brace  for  ftrengthening  the 
fhafts ; it  is  made  faft  to  the  axletree  and  the 
fhaft  with  iron  bolts,  as  per  figure. 

L.  one  of  the  fockets  in  which  the  coulters 
are  fixed,  and  n the  nut  and  fcrew  which 
fattens  them  to  the  coulter  bar. 

O.  the  coulter  bar  with  notches  to  receive 

U and 
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plate  and  {lay  the  coulters.  The  under  fide  of 
Fig.  6.  thole  notches  are  covered  with  plate  iron, 
with  notches  in  it  correfponding  with  thofe 
in  the  coulter  bar. 

P.  the  axletree  on  which  the  iron  arm  d 
is  fixed  by  two  bolts  and  fcrews,  as  per  figure. 

Q.  the  left  hand  {haft  morticed  into  the 
axletree,  to  which  it  is  fixed  by  a bolt  palling 
through  both,  and  alfo  the  iron  arm* 

the  bar  which  braces  the  two.  fide 
frames  together.. 

S.  the  bar  which  braces  the  {hafts  together^ 

T.  the  left  hand  fide  frame  of  the  machine. 

U.  the  radius  which  fupports  the  fore  part 
of  the  feed  hopper,  and  which  regulates  its 
horizontal  pofition. 

V. .  a fe£lion  of  another  radius  fixed  in 

the 
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the  bar  R,  and  which  paffes  through  the  bar  plate 
S,  on  which  the  fpring  plate  1,  2,  3 and  4 6 

is  fixed  by  (crews,  as  per  figure.  v — v — * 

Fig.  7.  is  a profile  of  the  middle  radius,  Fig 
which  is  fixed  in  the  bar  R,  and  which  paffes 
through  the  bar  S,  on  which  the  fpring  plate 
is  fixed. 

a . is  a fe&ion  of  the  fpring  bolt,  which, 
when  pulled  out  of  the  notch  of  the  radius, 
unlocks  the  machine ; and,  by  lifting  up  the 
handles,  the  coulters  are  thereby  taken  out  of 
the  ground,  and  are  kept  out  by  the  fpring 
bolt  going  into  the  notch  b : all  of  which  are 
governed  by  the  rope  E.  in  Fig.  6. 
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PLATE  III. 

rlI^1  E Fig.  1.  is  a perfpe6live  view  of  the  whole 
,Fl^-  1-i  machine  complete. 

A A.  the  fhafts. 

B B.  the  land  wheels. 

C C.  the  movement  wheels. 

D D.  the  fide  frames. 

E E.  the  handles. 

F.  the  hind  board. 

G.  the  coulter  bar. 

H.  end  of  the  feed  hoppers  and  feed 

troughs. 

O 

1 1.  See . the  coulters. 

K.  the  feraper. 

L.  the  rope  which  locks  and  unlocks 

the  machine. 

M.  the  flop. 

N.  the  prop. 

OO.  &c.  the  feed  wheels  which  move  in 
the  feed  troughs. 

PP.  the  feed  hoppers  full  of  feed. 

I. 2,  3,  &c.  the  tin  condu6tors. 


Fig.  2. 


Plate  111  ] 
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Fig.  2.  is  a geometrical  conftru&ion  of  plate 
one  of  the  feed  cups.  Fig.  2. 

<2.  the  cup  for  fowing  large  grain. 

b . the  cup  for  fowing  fmall  feeds. 


2d.  On 
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2 d.  On  the  ConJlruElion  of  a Drill  Machine 
with  Indented  Cylinders . 

This  is  perhaps  the  fimpleft  and  mo  ft  ufe- 
ful  drill  machine  that  ever  was  or  ever  will 
be  offered  to  the  public.  It  is  fo  fimple  in 
its  conftrudtion,  that  any  common  carpenter 
or  blackfmith  may  make  and  repair  it.  It 
is  alfo  fo  ftrong  that  it  is  not  liable  to  be 
out  of  order  ; and  as  there  is  but  one  move- 
ment to  direct  the  whole,  no  fkill  is  required 
to  manage  it. 

As  the  frame  or  carcafe  of  this  drill  ma- 
chine is  exaftly  fimilar  to  the  one  already 
defcribed,  it  will  therefore  be  unneceffary 
again  to  delineate  thofe  parts,  or  to  repeat 
a defcription  of  them.  And  if  the  reader 
will  caff  his  eye  to  Fig.  i,  2 and  3 of  Plate  I. 
and  to  Fig.  4,  5,  6,  and  7 of  Plate  II. 
he  will  there  fee  exa6t  drawings  of  all  thofe 
parts,  with  accurate  defcriptions  annexed  to 

their 
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their  letters  of  reference  : I fhall  therefore 
only  give  a general  defcription  of  them,  and 
then  proceed  to  defcribe  more  particularly 
thole  parts  in  which  they  differ,  viz.  in  the 
feed  hopper  and  feed  wheels. 


PLATE 
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PLATE  IV. 

plate  Fig.  i.  reprefents  the  left  hand  fide  of  the 
Fro.  i.  outer  frame  of  the  machine. 

A.  is  one  of  the  movement  wheels,  thir- 
teen inches  diameter,  has  thirty-three  teeth, 
and  is  fixed  upon  the  nave  of  the  land  wheel. 

B.  is  the  other  movement  wheel,  nine 
inches  diameter,  has  twenty-three  teeth,  and 
is  fixed  upon  the  end  of  an  iron  axle,  five- 
eighths  of  an  inch  fquare,  by  a nut  and  fcrew. 
Upon  this  axle  the  feed  wheels  are  put,  and 
are  carried  round  with  it  from  the  right  hand 
to  the  left  when  the  machine  goes. 

C.  the  left  hand  land  wheel,  thirty  inches, 
diameter. 

D.  is  a profile  of  the  left  hand  fide  frame 
of  the  machine. 


E.  a 
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E.  a fe£tion  of  a wooden  bar  which  braces  plate 
the  fore  end  of  the  fide  frames  together.  fig.’c. 

F.  a fe&ion  of  the  wooden  axletree. 

G.  a fe£tion  of  the  coulter  bar. 

H.  a profile  of  a part  of  the  left  hand 
fhaft  of  the  machine. 

I.  a profile  of  a part  of  the  left  handle. 

K.  the  prop  on  which  the  Hop  rells. 

L.  the  llandard  of  the  left  hand  fide  of  the 
machine  morticed  into  the  fide  frame  D. 

The  lower  part  of  this  ftandard  is  four  by 
fhree  inches  fquare,  the  middle  part  fix  by 
three  to  a and  b,  where  there  is  a fhouldermade 
of  one  inch  broad  for  the  ends  of  the  hopper 
to  reft  on,  and  then  it  tapers  from  two  to  one 
inch  thick  on  the  upper  edge.  It  is  ten 

X inches 
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plate  inches  from  a to  b,  fourteen  from  c to  d , and 

iv. 

Fig.  i.  ten  inches  and  a half  deep. 

M.  the  flop  which  takes  the  movement 
wheels  out  of  geer. 

P P.  are  two  pins  to  keep  the  flop  where  it 
is  placed  on  the  prop.  At  r is  fixed  a fmall 
pulley  to  guide  the  rope  round  the  hopper. 

Fig.  2.  Fig.  2.  is  a profile  of  the  whole  machine, 
with  its  appendages  as  they  appear  againfl 
the  infide  of  the  right  hand  outer  frame. 

A.  is  a feftion  of  the  radius,  which,  by 
means  of  a fpring  bolt,  locks  and  unlocks  the 
machine. 

4 

B.  a feftion  of  the  wooden  bar  which 
braces  the  fhafts  together,  with  the  fpring 
bolt  upon  it. 

C.  reprefents  the  right  hand  land  wheel. 

D.  is 
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D.  is  a profile  of  the  right  hand  fide  frame,  plate 

Fig.  2. 

E.  is  a fe6lion  of  the  wooden  bar  which 
braces  the  fore  end  of  the  fide  frames  to- 
gether. 

F.  is  a fe£tion  of  the  wooden  axletree. 

G.  is  a fe&ion  of  the  coulter  bar. 

H.  is  a profile  of  a part  of  the  right  fide 
handle. 

K.  is  a profile  of  the  fhank  of  one  of  the 
coulters. 

M.  is  a profile  of  the  wings  of  one  of  the 
coulters. 

O.  is  a profile  of  the  upper  part  of  the 
wings,  which  are  circular  behind. 

N.  is  a profile  of  one  of  the  fockets  in 
which  the  coulters  move. 

X 2 P.  is 
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plate  p.  [s  a f1(]e  view  of  one  of  the  tin  condu&ors. 

Fig.  2. 

Having  given  a general  defcription  of  the 
frame  or  carcafe  of  this  machine,  I come 
now  to  defcribe  more  particularly  thofe  parts 
wherein  this  differs  from  the  other. 

I.  is  a profile  of  one  of  the  partitions  of 
the  under  boxes  which  convey  the  feed  from 
the  feed  wheels  into  the  tin  conductors,  of 
which  there  are  nine. 

The  upper  ends  of  thofe  partitions  next 
the  feed  wheels  are  fix  inches  by  one  fquare  ; 
the  under  ends  next  the  tin  conductors  are 
three  by  two  inches  fquare,  fhaped  as  per 
figure. 

Q.  is  a feCtion  of  the  fore  board  fifty-fix 
inches  long,  and  nine  by  one  half  fquare. 

R.  is  a feCtion  of  one  of  the  indented  cy- 
linders or  feed  wheels,  of  which  there  are 
eight. 


Thefe 
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Thefe  cylinders  are  all  of  equal  dimen-  plate 
fions,  viz.  four  inches  long,  and  three  inches  Fig.  2. 
diameter,  with  a hole  in  the  centre  five 
eighths  of  an  inch  fquare  for  the  axle  to  pafs 
through.  All  the  cylinders  are  divided  into 
four  equal  parts  by  three  flight  fcratches.  See 
letter  R.  Fig.  3.  The  middle  fcratch  is  di- 
vided into  twelve  equal  parts,  and  in  every 
one  of  thofe  parts  are  hollowed  out  by  a hot 
iron  with  a round  knob  twelve  femicircular 
cavities  of  half  an  inch  diameter  for  fowing 
large  grain. 


In  the  middle  of  the  right  hand  fcratch  are 
hollowed  out  fifteen  femicircular  cavities  of 
three  eighths  of  an  inch  diameter  for  fowing 
fmaller  grain. 


In  the  middle  of  the  left  hand  fcratch  are 
hollowed  out  eighteen  femicircular  cavities 
of  one  eighth  of  an  inch  diameter  for  fow- 
ing fmall  feeds. 

S.  is  a fe&ion  of  the  hind  board  of  the 

lower 


*5s  THEORY  AND  PRACTICE 

plate  lower  feed  boxes,  which  is  divided  into  two 

iv. 

Fig.  2.  halves ; the  under  hall  is  nailed  fall  to  the 
s v partition  I,  and  the  upper  half  is  fixed  to 
the  under  one  by  hinges  for  the  convenience 
of  feeing  how  the  feed  drops. 

TT.  are  flips  of  wood  fcrewed  on  each  fide 
of  the  flandards  for  confining  the  feed  hopper 
in  its  proper  place. 

U.  is  a fe6tion  of  the  lid  of  the  feed  hop- 
per fixty-one  inches  long,  and  thirteen  by 
one  half  inch  fquare,  hinged  to  the  front  fide 
of  the  hopper  as  per  figure. 

1 1.  are  fe&ions  of  the  fides  of  th*>  feed 
hopper  twelve  inches  deep,  and  full  half  an 
inch  thick. 

V.  the  handle  of  the  regulator;  for  an 
exa6l  drawing,  and  a proper  defcription  of 
which,  fee  Fig.  2.  Plate  V. 


Z Z.  are  fe&ions  of  thofe  parts  of  the  bot- 
tom of  the  feed  hopper,  as  they  appear  on 

each 


/ 
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each  fide  of  the  aperture  made  in  it  for  feed-  plate 
ing  the  feed  wheels.  Fig.  a. 

This  view  of  the  aperture  meafures  two 
inches  at  bottom,  three  at  the  top,  and  is 
one  inch  and  a half  deep. 

On  the  right  hand  fide  of  this  aperture  is 
a groove  of  five  eighths  of  an  inch  fquare  for 
the  reception  of  the  regulating  brufh,  as  per 
figure. 

This  bottom  piece  is  fifty-nine  inches  long,  • 
two  inches  and  a half  thick,  eight  inches 
wide  at  top,  and  five  and  a half  at  bottom. 

In  the  middle  of  this  piece  is  hollowed 
out  a fegment  of  a circle  of  three  inches  dia- 
meter, the  chord  of  which  is  2.9  inches, 
and  verfed  fine  1 inch.  In  this  fegment  the 
feed  wheels  move,  and  deliver  the  feed  as 
per  figure. 

Fig*  3*  reprefents  a hind  view  of  one  half  Fig.  3. 

8 of 
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plate;  Gf  t}ie  machinej  with  its  appendages,  as  they 
,Figj  3-  would  appear  to  the  eye  fuppofing  the  hind 
board  of  the  hopper  to  be  glafs. 

A A.  are  fe£tions  of  two  lye  flocks,  which 
keep  the  axle  with  the  feed  wheels  clofe  to 
the  bottom  of  the  feed  hopper,  of  which 
Fig.  4.  is  a profile.  There  is  one  at  each 
end,  and  one  in  the  middle, 

B.  is  a profile  of  the  bottom  of  the  feed 
hopper,  fifty -nine  inches  long,  and  one  and  a 
half  thick,  above  the  feed  wheels.  Two  of 
thofe  wheels  appear  as  if  the  bottom  of  the 
feed  hopper  was  cut  down  the  middle,  and 
two  of  them  appear  as  they  are  feen  when  at 
work,  in  order  to  form  a better  idea  of  their 
pofition. 

C C C C.  are  profiles  of  the  female  fcrews 
fixed  to  the  hind  fide  of  the  hopper,  in 
which  the  male  fcrews  or  handles  of  the  regu- 
lators move,  and  fet  the  brufhes  nearer  or 
farther  from  the  feed  wheels,  according  to 

the 
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the  quantity  of  feed  required  to  be  fown  plate 
upon  an  acre,  of  which  the  two  right-hand  Fig.  3. 
regulators  exhibits  a comprehenfive  view. 


D.  is  a fe&ion  of  the  ftandard,  which  is 
morticed  into  the  fide  frames,  from  which  it 
is  feven  inches  and  one  half  to  the  bottom  of 
the  feed  hopper,  and  from  thence  to  the 
upper  edge  ten  and  one  half.  • It  is  three 
inches  thick  to  the  bottom  of  the  feed  hop- 
per, where  there  is  a fhoulder  one  inch  deep 
for  it  to  reft  on,  from  thence  it  tapers  to  one 
inch  thick  at  the  upper  edge. 


E*  is  a feflion  of  the  movement  wheel, 
which  goes  upon  the  end  of  the  axle  of  the 
feed  wheels. 


F.  is  a fe&ion  of  the  ftop,  or  the  mortice 
in  which  it  moves,  and  is  two  by  one-half 
inch  fquare,  of  which  M.  is  a profile,  Fig.  i. 

I I 1 1.  are-  fe£lions  of  the  partitions  that 
divide  the  under-boxes  which  convey  the 
feed  to  the  tin  condu&ors. 

Y 
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PLATE 

IV. 

Fig.  3. 


M.  is  a hind  view  of  one  of  the  wings  of 
the  coulters. 


O.  a hind  view  of  the  upper  part  of  the 
wing,  which  is  circular,  in  order  to  clafp  the 
condu£ior. 


P P P P.  are  hind  views  of  the  tin  con- 
ductors ; they  are  feven  by  live  inches  fquare 
at  top,  tapering  to  two  inches  diameter  at 
five  inches  below  it ; from  thence  they  taper 
to  one  inch  and  a half  diameter,  where  they 
are  received  by  the  upper  wings  of  the  coul- 
ters, and  are  fourteen  inches  long. 

QOO  O.  a profile  of  the  lower  boxes. 

RRRR.  are  profiles  of  four  of  the  feed 
wheels,  as  they  appear  when  at  work.  Thefe 
wheels  are  placed  for  fowing  large  grain,  by 
a pin  palling  through  the  axle  at  the  right 
and  left  ends  of  each  half  of  the  feed  wheels, 
as  per  figure.  There  are  two  more  holes  at 
the  end  of  each  half  of  the  feed  wheels,  viz. 


2 


one 
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one  inch  right  and  left  from  the  one  at  each  plate 

& IV. 

end  of  the  feed  wheels.  * fig.  3. 

. By  fhifting  the  feed  wheels  one  inch  to  the 
right  hand,  and  there  pinning  them  fall,  the 
fmalleft  cavities  are  then  brought  under  the 
middle  of  the  brulh  for  fowing  fmall  feeds. 

By  fhifting  the  feed  wheels  one  inch  to  the 
left  hand,  and  there  pinning  them  faft,  the 
fecond  fized  cavities  are  then  brought  under 
the  brulh  for  fowing  middling  fized  grain ; 
all  of  which  Ihiftings  are  eafily  performed. 

4 rrr*  are  profiles  of  three  fmall  rollers  for 
keeping  the  feed  wheels  at  a proper  dillance 
from  one  another.  Thefe  rollers  are  each 
three  inches  long,  and  one  inch  and  a half 
diameter. 

, i ''  . . 

S S-  is  a profile  of  the  hind  fide  of  the  feed 
hopper. 

v * 

VVVV-  the  handles  of  the  regulators. 

Y 2 ' The 
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plate  The  brufh  of  thofe  regulators  moves  in  the 
iv.  1 & 

Fig.  3.  bottom  of  the  feed  hopper,  and  itrickles  the 

cavities  of  the  feed  wheels,  and  fo  regulates 

the  quantity  of  feed  to  be  fown,  by  fcrewing 

them  nearer  or  farther  off. 

C C.  reprefents  fe£lions  of  two-  of  the  aper- 
tures in  the  bottom  of  the  feed  hopper,  which 
feed  the  feed  wheels.  This  view  of  the 
apertures  is  three  quarters  of  an  inch  wide 
at  bottom,  two  inches  at  the  top,  and  one 
inch  and  a half  deep. 

ddddd.  'are  fe£tions  of  the  partitions 
which  divide  the  feed  hopper  into  eight 
equal  parts.  If  the  boxes  in  the  feed  hopper 
are  equally  fupplied  with  feed,  the  man  who 
manages  the  machine  may  eafily  fee  when 
it  is  properly  regulated  : for  if  each  feed 
wheel  fows  equal  quantities  of  feed,  thofe 
boxes  will  empty  themfelves  equally  alfo. 
When  the  feed  is  unequally  fown  by  any  of 
the  feed  wheels,  the  brufhes  mull  be  regu- 
lated more  accurately. 


Frc.  4. 
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Fig.  4.  is  a profile  of  the  tye  {lock,  of  plate 
which  A in  Fig.  3.  is  a fe£lion.  Fic.’4, 

1 1 1.  is  a fquare  flaple  which  goes  through 
the  bottom  part  of  the  feed  hopper,  to  which 
it  is  fixed  by  nuts  and  fcrews. 

2 2.  are  two  pieces  of  brafs,  in  which  the 
axle  turns,  and  which  keep  the  feed  wheels 
elofe  to  the  bottom  of  the  feed  hopper. 

3.  is  a fe£lion  of  a part  of  the  bottom  of 
the  feed  hopper. 

4 4.  the  nuts  and  fcrews  which  tye  the 
whole  to  the  bottom  of  the  feed  hopper. 

Fig.  5.  is  a horizontal  fe£lion  of  the  tye  Fig. 
flocks. 

1 1.  are  fe£lions  of  that  part  of  the  ftaples 
which  confines  the  braffes. 


♦ \ 


2.  is 
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plate  2.  is  a fe6lion  of  the  braffes  themfelves. 
iv. 

Fig.  5,  with  triangular  grooves  at  each  end  to  re- 
ceive the  ftaples,  which  are  made  triangular 
on  the  infide  to  lit  into  thofe  grooves. 


PLATE 


Plato  4 


OF  DRILL-HUSBANDRY. 


167 

PLATE  V. 

Fig.  1.  is  a geometrical  conftru&ion  of  plate 
one  of  the  indented  cylinders,  or  feed  wheels,  Fig.  r. 
in  full  fize.  - ' 


A . the  feed  wheel,  three  inches  diameter, 
and  four  inches  long. 

B.  a fe£tion  of  one  half  of  the  feed  wheel* 

C.  a fe6tion  of  the  axle  hole,  five-eighths 
of  an  inch  fquare. 

D.  the  axle,  five-eighths  of  an  inch  fquare, 
and  five  feet  four  inches  long  within  the  nuts 
and  fcrews  at  each  end. 

E F.  pins  which  keep  the  feed  wheels  in 
their  proper  places.  The  .large  cavities  are 
now  fuppofed  to  be  under  the  brufh ; but  if 
the  pin  E be  removed,  and  the  feed  wheel 
moved  to  the  pin  F,  the  fmall  cavities  will 

then 
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plate  then  be  brought  under  the  brufh ; and  if 

y<  O 

Fig.  i.  the  feed  wheel  is  fhifted  one  inch  to  the  left 
hand,  the  cavities  No.  3 will  then  be  brought 
under  the  brufh ; which  are  all  the  fhiftings 
necefiary  for  fowing  all  kinds  of  grain,  feeds, 
&c. 

No.  1.  are  the  cavities  for  fowing  fmall 
feeds. 

No:  2.  are  the  cavities  for  fowing  all  kinds 
of  large  grain. 

No.  3.  are  the  middle-fized  cavities  for 
fowing  middle-fized  grain. 

No.  4,  5,  6,  7,  8 and  9.  are  feftions  of 
the  large  cavities. 

fig.  2.  Fig.  2.  is  a perfpe£tive  view  of  the  whole 
machine  complete. 

A A.  the  fhafts. 

B B.  the  land  wheels. 

C C.  the  movement  wheels. 


D D. 
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D D.  the  fide  frames 
E E.  the  handles. 


PLATE 

V. 

Fig.  2. 


F.  one  half  of  the  hind  board  of  the 

lower  feed  boxes  turned  down  over 
the  other,  in  order  to  fhow  the 
feed  wheels  more  completely. 

G.  the  coulter  bar. 

H H.  the  flandards. 

1 1.  &c.  the  coulters. 

K.  the  fcraper. 

L.  the  rope  which  unlocks  and  locks 

the  machine. 

M.  the  Hop. 

N.  the  prop. 

O O.  &c.  partitions  of  the  lower  feed 
boxes. 

P.  the  feed  hopper. 

Q.  the  lid  of  the  feed  hopper. 

r.  a button  which  fallens  the  moving 
part  of  the  fore  board  of  the  lower 
feed  boxes  when  they  are  Ihut  up 
from  the  weather. 


The  feed  wheels  appear  under  the  feed 

Z hopper, 
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plate  hopper,  without  any  letter  of  reference. 
Fig.  2.  left  it  fhould  obfcure  them. 


1;  2,  3,  4,  5,  6,  7 and  8,  the  tin  condu£tors.. 

The  expence  of  making  this  machine  is 
as  under. 


£■ 

s ^ d. 

Afh  wood  - o 6 61 

Fir  wood  - ° 5 6j 

O 

12  0 

Two  land  wheels 

O 

16  0 

Two  movement  ditto 

O 

3 0 

Eight  regulators 

O 

10  0 

Eight  feed  wheels 

O 

4 0 

Six  divifion  ditto 

O 

0 6 

Eight  tin  condu£iors 

O 

10  6 

Three  tye  ftocks 

O 

4 6 

Six  ftone  of  iron  at  6s 

1 

16  0 

Workmanfhip 

2 

0 0 

- 

6 

16  6 

PLATE 


Plate  t 
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PLATE  VI. 

• ' 

# 1 f - 4 • * r 

3 d.  On  the  ConJlruElion  of  a Drill  Plough 
with  Indented  Cylinders . 

This  is  perhaps  the  fimpleft,  cheapeft,  andPL^E 
moft  ufeful  drill  plough  that  ever  was,  or  v — - — ‘ 
ever  will  be  offered  to  the  public.  It  is 
made  to  be  fixed  to  the  fide  of  any  common 
plough  beam,  and  is  ufed  and  taken  off  at 
pleafure.  It  can  fow  all  kinds  of  grain, 
pulfe,  feeds,  &c.  on  any  kind  of  ]and,  in  any 
given  quantity,  and  at  any  proper  depth  and 
diftance  required  ; and  the  drill  apparatus 
may  be  made  complete  for  one  guinea- and  a 
half. 

. . c 

it  jl) I ' * * 3 cl,L 

Fig.  1.  is  a profile  of  the  frame,  coulter.  Fig.  i. 
tin  conductor,  mould  board,  and  a fedlion 
of  the  feed  wheel,  and  hopper. 

Z 2 A.  is 


\ 


r 
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plate  A.  is  a fe£lion  of  the  feed  wheel  three 
vi. 

Fig.  i.  inches  diameter,  and  four  inches  long.  In 
this  wheel  are  three  rows  of  different  fized 
cavities,  as  defcribed  in  Fig.  i.  Plate  V* 
A bare  infpe£lion  of  the  figure  {hows  at  one 
view  how  the  feed  is  delivered. 

B B.  a profile  of  the  frame  in  which  the 
feed  wheel  moves.  This  frame  is  three  feet 
three  inches  long  and  three  inches  thick. 
In  this  frame  is  hollowed  out  a femicircle 
three  inches  diameter  in  which  the  feed 
wheel  moves  as  per  figure.  Above  the  feed 
wheel  is  formed  an  aperture  for  feeding  the 
feed  wheel  with  feed.  This  view  of  the 
aperture  is  two  inches  wide  at  bottom,  and 
three  at  top. 

C.  is  a piece  of  wood  nailed  on  the  outfide 
of  the  frame,  in  which  the  axles  of  the 
movement  wheels  turn,  and  which  guides 
the  feed  into  the  tin  conduftor.  This  piece 
of  wood  is  one  inch  thick,  and  fhaped  as  per 
figure. 


D.  the 
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D.  the  feed  hopper  five  inches  wide  at pL ate 
bottom,  thirteen  at  top,  and  eight  inches  Fig-  x> 
deep  ; which  exhibits  at  one  view  how  the 
feed  wheel  is  fed  with  feed,  and  how  the  feed 

is  delivered  into  the  tin  conductor,  &c. 

E.  the  regulator  which  governs  the  quan- 
tity of  feed  to  be  fown  upon  an  acre. 

F.  the  tin  condu£lor,  which  conveys  the 
feed  into  the  coulter, 

G.  is  a profile  of  the  mould  board  in  which 
the  coulter  is  fixed,  as  per  figure,  and  which 
may  be  Ihifted  right  or  left  as  occafion  may 
require, 

H.  the  lid  of  the  hopper  hinged  as  per  figure. 

I.  the  axle  hole  of  the  land  wheel,  three 
quarters  of  an  inch  diameter. 

K.  the  coulter  fixed  in  the  mould  board 
by  a wedge,  the  fore  edge  of  which  muft  be 
7 • parallel 
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plate  parallel  with  the  land  fide  of  the  plough. 
Fig.  i.  The  aperture  in  the  mould  board  is.  wide  at 
the  underfide  in  order  that  the  coulter  may 
-be  fhifted  right  or  left  as  occafion  requires. 

• - . . 
Fig.  2.  Fig.  2.  is  a perfpedtive  view  of  the  coulter, 
'with  the  iron  plate  which  is  nailed  to  the 
upper  edge  of  the  mould  board,  , and  in  which 
the  lhank  of  the  coulter  is  fixed, 
i b 3wy.-nc  ) *.  : bv  tiof  rb.-oa  nit  o h ,r[ 

Fig.  3.  Fig.  3.  is  a horizontal  view  of . the  plough 
and  drill  apparatus. 

I . / i.  i 1 - ) . * • J O n j >. ) ( l J i - ■ f . ' 

A.  the  land  wheel,  twenty-eight  inches 
diameter,  and  made  of  iron. 


B.  the  iron  rod  which  governs  the  land 
wheel. 

C.  the  handle  which  raifes  the  end  of  the 
iron  rod,  and  land  wheel,  off  the  ground, 
which  Fops  the  feed  from  falling. 

i'.'7'  : . ' flL  .h-'/X R ’!  i O r 

D.  the  frame  to  which  the  drill  apparatus 

hll&isq  X 


is 
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rs  fixed;  it  is  three  by-two  inches  fquare  at PL^rE 
each  end,  and  fix  by  three  in  the  middle  for  Fig-  3- 
one  foot  long. 

i 1 "j  ' f.  ■* 

E.  the  ftandard  which  fupports  the  fore 
end  of  the  frame,  which  goes  into  a fquare 
eye  four  by  two  inches,  and  is  wedged  fall,. 

r ’ V Km-*}  Mffi 

F.  an  iron  bolt  which  fixes  the  hind  end 
of  the  frame  to  the  handle  of  the  plough,,  as 
per  figure. 

r.  1 A t v , h . i n /|  % t > 

I • i 4 v>  . _ . 

G.  the  axle  on  which  the  land  wheel  is 
fixed,  and  is  two  feet-  long.  To  the  end  of 
this  axle  is  joined  another,  by  means  of 
two  eyes,  which  goes  through  the  frame,  and 
on  which  the  large  movement  wheel  H is 
fixed. 

H.  a movement  wheel,  eight  inches  diame- 
ter, fixed  on  the  jointed  end  of  the  axle  G. 

K.  another  movement 'wheel,  four  inches 
diameter,  fixed  on  the  axle  of  the  feed  wheel, 

which 


I 
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plate  which  goes  twice  round  for  once  of  the  land 

VL  11 

Fig.  3.  wheel. 


L.  the  aperture  between  the  hopper  and 
feed  wheel.  This  aperture  is  three  by  two 
inches  fquare  on  the  upper  fide,  and  two  by 
three  quarters  of  an  inch  on  the  under  fide 
next  the  feed  wheel. 


On  the  right  hand  fide  of  this  aperture, 
next  L,  is  a groove  five-eighths  of  an  inch 
fquare,  for  the  regulator  to  move  in. 

0000.  are  the  two  fide  pieces,  one  foot 
long  and  one  inch  thick. 

a b.  are  the  joints  of  the  iron  rod  B and 
the  axle  G.  all  of  which  have  been  laid  down 
from  the  annexed  fcales. 

the  handles  of  the  plough, 
t.  the  beam. 
u H 0 . the  mould  board. 
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PLATE  VII. 

_*>  _ r . . -»  r • r r t ‘ | . *.t 

C;0-  OLjj  cnoty  \ joii.  v . ii  : .i  cii  ’ .A. 

Fig.  i.  is  a perfpe£live  view  of  the  plough  plate 
equipped,  with  its  drill  apparatus  complete.  Fig.  i. 

T * 1 ( I An  j , ,1  ftf  r * ' ' * ‘ f > r f j t i *1 

A.  the  land  wheel. 

J V-/  .»  I C JL  • _ . 1 . a - i 4 , ’ J 

I f . i » * r * rt  f 

B.  the  iron  rod  which  governs  the  land 
wheel. 

-*u,‘  • m;  . 'I : .[)  ■ ' rt 

C.  the  handle  which  lifts  up  the  iron  rod 

and  flops  the  fowing. 

u io  nonj^i  £ .oil 

D.  the  frame  of  the  drill  apparatus. 


E.  the  feed  hopper. 

i 9V0£H  fbidw  lo  tbn* 

F.  the  large  movement  wheel. 


B t9T£Opl  OWt 


> 


G.  the  axle  of  the  land  wheel,  on  which 
the  large  movement  wheel  is  fixed. 


_ r . n 


A a 


/ i )’ 


H.  the 
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PLvnE  ^e  movement  wheel,  on  the 

Jig.  i.  axle  of  which  the  feed  wheel  is  fixed. 

K.  the  fiandard  which  fuppoits  the  fore 
end  of  the  frame. 

^ . i ^ t v A -i.  * J jf 

The  tin  condu&or,  fhank  of  the  coulter, 

* 

and  the  iron  plate  in  which  it  is  fixed,  cannot 
be  feen  in  this  view  ; but  are  reprefented  by 
themfelves  in  Fig.  4.  All  of  which  give  fo 
clear  an  idea  of  the  conftru&ion  of  this 
plough,  and  its  drill  apparatus,  that  any  far- 
ther defcription  of  it  feems  unneceffary. 

* 

3JG.2.  Fig.  2.  is  a fe£tion  of  the  regulator  in  full 
fize. 

A.  a fe£lion  of  the  front  plate  one  inch  by 
two  fquare,  the  ends  of  which  move  in 
grooves  in  the  fides  of  the  aperture  between 
the  hopper  and  feed  wheel. 

A i yj  i J fc  / i iU  • > i > l I *f  ill  l s.’  I t J ] /.  Cj  * / C ' ' lV  J 

B.  the  focket,  five-eighths  of  an  inch  fquare 
outfide  meafure,  riveted  to  the  middle  of  the 

front 
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a little  plate 
vii. 


front  plate.  This  focket  is  made 
warm,  and  filled  one  quarter  of  an  inch  deep  Fig.  2. 
with  a mixture  of  pitch,  rofin,  and  bees  wax 
melted  together ; then  a bunch  of  ftrong 
bridles  is  fqueezed  into  it,  and  wedged  tight 
behind.  Cut  the  bridles  draight  over  by  a 
hot  iron,  which  will  form  a very  drong  brufh 
as  at  a , by  which  the  feed  is  regularly  de- 
livered without  the  lead  injury. 


C.  a part  of  the  front  plate  doubled  over 
the  top  of  the  focket,  to  which  the  fcrew  is 
loofely  riveted. 

T r J • ' Vr  f . ’ r f ^ rf* 

»t  f f 

D.  the  fcrew  plate  fixed  to  the  end  of  the 
hopper,  in  which  the  fcrew  works. 

tt03ll\7.  [>'; 'Pi  Oil)  10  floiJVd  j;  .CI’I  .£  nit 

E.  a fe&ion  of  the  end  of  the  hopper,  to 

which  the  fcrew  plate  is  fixed.  r 

r f r / f V n 4 / [4  A A" 

s i a)  '•  i •*  q •*  KJ  / i JU)  • * * 

F.  the  fcrew  which  raifes  or  lowers  the 
focket  and  brufh,  and  thereby  regulates  the 
quantity  of  feed  to  be  fown  : when  the  brufh 
touches  the  cavities  of  the  feed  wheel,  a frnall 

A a 2 quantity 
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plate  quantity  of  feed  is  delivered ; but  when  the 
Fig.  2.  brufh  is  raifed  as  per  figure,  a much  laf-ger 
quantity  of  feed  is  difcharged.  The  leaft 
attention  will  foon  teach  any  perfon  to  know 
how  to  fet  the  regulator,  fo  as  to  fow  any 
definite  quantity  of  feed  upon  an  acre. 

G.  a fe&ion  of  part  of  the  feed  wheel. 

H.  a part  of  the  frame  of  the  drill  apparatus* 

I.  a continuation  of  the  groove  in  which 
the  focket  moves,  rounded  off  at  b to  prevent 
the  feed  from  being  bruifed  after  it  has  paffed 
the  brufh. 

Tig. 3.  Fig.  3.  is  a fe&ion  of  the  feed  wheel, 
frame,  and  hopper. 

A A.  the  two  fide  boards,  feven  by  one 
inch  fquare. 

B.  the  movement  wheel,  on  the  axle  of 
which  the  feed  wheel  is  fixed  by  two  pins. 

C.  a 


I 


\ 
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C.  a profile  of  the  feed  wheel,  four  inchesPLATE 

1 . VII. 

long,  and  three  inches  diameter,  of  which  Fig.  3. 
Fig.  1.  Plate  5.  is  a geometrical  conftruc- 
tion* 

D.  the  end  of  the  hopper  next  the  handles 
of  the  plough.  The  bottom  is  three  inches 
wide,  the  top  twelve,  and  the  depth  eight. 

_ <r* 

m : ..  / •*  - 

E.  the  handle  of  the  regulator,  of  which 
Fig.  2.  is  a geometrical  conflru&ion, 

F.  is  an  iron  plate  nailed  to  the  end  of  the 
feed  hopper,  in  which  the  fcrew  of  the 
handle  works,  and  thereby  raifes  or  lowers 
the  focket  and  brufh,  by  which  the  quantity 
of  feed  is  either  increafed  or  diminifhed ; 
which  any  perfon  may  eafily  difcover,  and 
by  the  leaft  attention  foon  learn  how  to  fet 
the  regulator,  fo  as  to  fow  any  definite 
quantity  of  feed  upon  an  acre.  All  of  which 
is  fo  clear,  that  any  farther  defcription  feems 
quite  unneceffary. 


CHAP. 
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CHAP.  V. 

General  DireElions  for  preparing  the  Land , and 
ufing  the  foregoing  Machines ; 

BEFORE  the  drill  hufbandry  can  be  attempt- 
ed, the  land  fhould  be  brought  into  tolerable  fine 
tilth. 

For  all  land  is  not  equally  fuitable  for  the  drill 
and  horfe  hoeing  culture ; and  fome,  though 
comparatively  little,  not  at  all  fo  : yet  mod;  land, 
except  that  which  is  rocky  or  abounding  with 
ftones,  may  be  brought  into  proper  order,  by  fre- 
quently ploughing,  harrowing,  and  rolling. 

If  the  foil  is  light  and  dry,  one  ploughing  will 
be  a ufficient  preparation.  But  if  the  foil  is  wet, 
a ftiff  loam,  or  a firong  clay,  the  ridges  fhould  be 
ploughed  up  as  early  in  November  as  pofiible. 

In 
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In  about  three  or  four  weeks  after,  if  the  weather 
permits,  the  field  fhould  be  ploughed  acrofs  with 
a double  mould  board  plough  into  one  bout 
ridges,  and  afterwards  well  water  furrowed  by  the 
fame  plough.  The  field  will  then  lie  in  deep 
open  furrows,  and  high  narrow  ridges,  and  con- 
fequently  expofed  to  the  largeft  extent  of  fuper- 
ficies  that  is  poflible,.  which  is  the  fine  qucu  non 
of  ploughing- 

* ' * ' / * f • * ' r*  • ' 

As  the  Spring  advances,  the  ridges  muff  be  drawn 
down  by  the  break  or  drag  harrow,  previous  to 
the  feed  furrow  for  early  crops-  About  the  latter 
end  of  February,  or  beginning  of  March,  the 
ridges  fhould  be  fplit  down  the  middle,  and  after- 
wards drawn  down  by  the  break  or  drag  harrow, 
previous  to  the  feed  furrow  for  the  late  fpring  crops. 

The  land  intended  for  fallow  crops  fhould  be 
treated  in  the  fame  manner,  and  afterwards 
ploughed  and  properly  prepared  for  the  reception 
of  the  feed  or  plants. 

Where  unequal  and  very  high  ridges  are  already 

formed,. 
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formed,  they  fhould  be  drilled  acrofs,  until  there 
is  time  to  level  them  ; which  may  be  done  with 
fafety  in  the  courfe  of  two  fallowings,  by  plough- 
ing the  ridges  twice  down  for  once  up. 

In  moift  foils,  the  field  fhould  be  formed  into 
ftraight  ridges  of  five  feet  and  a half  wide  for 
one  breadth,  and  into  eleven  feet  ridges  for  two 
breadths  of  the  machine;  and  in  dry  foils,  into 
ridges  of  fix  teen  feet  and  a half  wide  for  three 
breadths  of  the  machine,  which  are  the  bell  on 
dry  foils,  as  there  is  juft  a breadth  and  a half  on 
each  fide  of  the  middle. 


• f r 

In  every  inftance  the  land  fhould  be  well 
harrowed,  and  once  or  twice  rolled  before  it  is 
drilled,  and  afterwards  harrowed  once  in  a place 
with  a pair  of  light  harrows,  and  then  well  water 
furrowed  and  gripped  if  neceffary. 


In  drilling  grain,  pulfe,  feeds,  &c.  the  land 
fhould  neither  be  too  dry  nor  too  moift,  but  in 
a due  medium  with  refpeft  to  both,  and  rather 
inclining  to  be  mellow  and  crumbly. 


On 
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'On  ufing  the  Drill  Machine  with  Sbherical 

*/  CJ  jL 

'Cups. 

For  drilling  at  eight  inches  apart,  all  the 
coulters  muft  be  employed ; and  all  the  con- 
du&ors,  which  are  numbered  1,  2,  3,  4,  5,  6', 
7,  8,  muft  be  applied  to  their  refpetlive  places, 
as  reprefented  in  the  perfpe&ive  view  of  the  ma- 
chine. 

For  drilling  at  nine  inches  apart,  feven  coulters 
are  only  employed,  when  the  order  of  the  con- 
du&ors  will  ftand  2,  4,  6,  8 — 3,  5,  7,  and  no 
feed  put  into  the  feed  trough  oppofite  No.  1. 

For  drilling  at  ten  inches  apart,  fix  coulters  are 
only  employed,  when  the  order  of  the  condu£tors 
will  ftand  4,  7,  8,  3,  6,  1,  2,  5,  and  no  feed 
put  into  the  feed  troughs  oppofite  Nos.  8,  1. 

For  drilling  at  twelve  inches  apart,  only  five 
coulters  are  ufed,  when  the  order  of  the  con- 

B b clu£tors 
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duCtors  will  Hand  5,  2,  3,  8,  7,  6,  1,  4,  and  no 
feed  put  into  the  feed  troughs  oppofite  Nos.  2, 

Fig.  4.  Plate  II.  clearly  fhows  the  manner 
of  fixing  the  coulters  at  any  required  diltance,  to. 
which  I beg  l£ave  to  refer  the  reader. 

When  the  machine  is  travelling  from  the  farm 
yard,  or  from  one  field  to  another,  it  mull  be. 
unlocked,  which  takes  the  coulters  out  of  the 
ground  ; the  Hop  mud  be  alfo  drawn  back,  to 
take  the  movement  wheels  out  of  geer. 

Having  fixed  the  coulters  at  the  depth  and  dif— 
tance  at  which  the  feed  is  required  to  be  planted, 
the  conductors  in  their  refpeCtive  places,  filled 
the  feed  hoppers  with  an  equal  quantity  of  feed, 
and  fet  the  regulator  according  to  the  quantity  of 
feed  to  be  fown  ; the  machine  mult  then  be  placed 
about  three  feet  from  the  end  of  the  ridge,  where 
it  is  to  begin  to  fow. 

Every  thing  being  properly  prepared  and  regu- 

lated3 
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lated,  the  driver  muft  walk  along  the  edge  of  the 
ridge  or  field,  keeping  the  horfe  at  fuch  a uniform 
diftance,  fo  as  the  outfide  coulter  of  the  machine 
may  come  within  fix  inches  of  the  edge  of  the 
ridge  or  field.  When  at  the  end  of  the  ridge  or 
field,  the  perfon  that  manages  the  machine  muft 
unlock  it,  and  alfo  take  the  movement  wheels 
out  of  geer,  to  take  the  coulters  out  of  the  ground, 
and  to  flop  the  fowing  while  the  machine  is  turn- 
ing. When  the  machine  is  fairly  turned  round, 
it  muft  be  locked  and  geered  again  about  three 
feet  from  the  end  of  the  ridge,  that  the  cups  may 
have  time  to  fill  with  feed. 

Fill  the  hoppers  again  if  neceflary,  and  in  re- 
turning let  the  right  hand  land  wheel  tread  upon 
the  track  of  the  right  hand  coulter ; and  fo  pro- 
ceed until  the  field  or  ridge  is  finifhed,  taking 
care  to  guide  the  machine  as  ftraight  as  poftible. 

If  the  field  is  formed  into  ridges  of  twelve  feet 
wide,  two  breadths  of  the  machine  will  cover 
them  ; in  which  cafe  the  horfe  muft  go  in  the 
middle  of  the  fide,  keeping  the  movement  wheels 

B b £ always 
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always  in  the  middle  of  the  ridge,  and  the  right 
hand  outfide  coulter  within  four  inches  of  its 
edge. 

If  the  field  is  formed  into  ridges  of  one  breadth 
of  the  machine,  and  the  diftance  between  the 
rows  is  eight  inches,  the  horfe  will  then  go  in 
the  furrows,  in  which  cafe  no  feed  fhould  be  put 
into  the  feed  troughs  Nos.  4 and  5 ; and  when 
the  difiance  between  the  rows  is  nine  inches,  only 
one  of  them  is  empty. 

If  the  field  is  formed  into  ridges  of  two  or  three 
breadths  of  the  machine,  the  beft  way  is  to  drill 
the  edges  of  all  the  ridges  firft,  by  making  the 
horfe  walk  up  one  furrow  and  down  another,  and 
then  to  drill  the  middle  of  the  ridges  laft. 

But  in  whatever  form  the  ridges  are,  the  coul- 
ters fhould  be  fixed  fo  as  to  form  the  fame  line, 
whether  it  be  concave,  convex,  or  level. 

If  the  machine  fhould  happen  to  be  too  wide 
for  any  of  the  ridges,  one  or  more  of  the  con- 

4 duflors 
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du&ors  may  be  flopped  up,  and  that  feed  returned 
into  the  feed  hopper  again. 

In  drilling  unlevel  land,  the  front  edge  of  the 
feed  hopper  fhould  be  kept  in  a horizontal  por- 
tion ; which  is  done  at  pleafure  by  the  radius  F, 
and  the  thumb  fcrew  G,  in  Fig.  3.  Plate  I. 

If  the  coulters  fhould  not  depofit  the  feed 
deep  enough,  the  back  band  may  be  fhortened  a 
little  ; if  the  feed  is  laid  too  deep  in  the  ground, 
it  may  be  lengthened;  which  will  alter  the  depth 
at  which  the  feed  is  depofited,  without  altering 
the  coulters. 

The  perfon  who  manages  the  machine  muff 
take  particular  care  that  all  its  parts  do  perform 
their  refpe£live  offices,  that  the  hoppers  are  duly 
fupplied  with  feed,  that  the  condu£lors  are  not 
choked,  nor  the  coulters  clayed  up ; all  of 
which  being  feen  at  one  view,  no  errors  can  be 
committed,  except  fuch  as  are  wilful,  or  through 
negle£l» 

On  • 
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Chi  drilling  Wheat : 

T he  firft  thing  to  be  confidered  is  the . quality 
of  the  foil,  in  order  to  afcertain  the  quantity 
of  feed  to  be  fown  upon  an  acre.  If  the  foil  is 
poor,  the  diftance  between  the  rows  fhould  not 
exceed  eight  inches,  and  the  quantity  of  feed 
fown  upon  an  acre  fhould  be  about  nine  pecks, 
at  two  inches  and  a half  deep.  If  the  foil  is  of 
a middling  quality,  the  diftance.  between  the  rows 
fhould  not  exceed  nine  inches,  and  the  quantity 
of  feed  eight  pecks.  If  the  foil  is  rich,  the  dif- 
tance between  the  rows  fhould  not  exceed  ten 
inches,  and  the  quantity  of  feed  feven  pecks* 
which  fhould  be  pickled,  limed,  and  dried  com- 


On 
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From  what  has  been  faid  on  drilling  wheat, 
little  more  need  be  faid  on  drilling  barley,  as  the 
quantity  of  feed  and  diflance  between  the  rows 
are  nearly  equal,  on  foils  of  equal  quality. 

But  as  barley  has  not  to  withfland  the  fe veri- 
ties of  winter,  the  depth  at  which  the  feed  fhould 
be  depofited  may  be  rather  lefs. 

And  as  the  roots  of  barley  are  more  tender  and 
fibrous  than  thofe  of  wheat,  they  therefore  require 
a finer  tilth.  But  the  depth  and  diflance,  at  which 
grain  fhould  be  planted,  depend  fo  much  on  the 
feafon,  and  on  the  condition  and  culture  of  the ; 
foil,  that  every  occupier  of  land  mull  therefore 
experiment  for  himfelf. 


On 
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■On  chilling  Oats. 

The  roots  of  oats  being  ftrong  and  piercing,  they 
; are  therefore  generally  fown  upon  land  unfit  for 
• either  wheat  or  barley  ; and  as  they  do  not  tillurc 
fo  much,  a greater  quantity  of  feed  is  therefore 
neceflary  to  be  fown  upon  an  acre. 

In  drilling  oats,  the  right  hand  land  wheel  D, 
and  the  movement  wheels  E and  F,  mult  be  ex- 
changed for  the  left  hand  land  and  movement 
wheels,  which  increafes  the  quantity  of  feed  fown 
upon  an  acre  in  the  following  proportion  : 

When  the  difiance  between  the  rows  is  eight 
inches,  the  machine  will  fow  14  pecks;  at  nine 
inches,  12  pecks;  and  at  ten  inches,  10  pecks. 


On 
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On  drilling  Beans  and  Peafe. 

Beans  and  Pease  being  very  fucculent  plants, 
they  therefore  require  a greater  diftance  between 
the  rows,  efpecially  as  they  are  peculiarly  adapted 
to  the  horfe  hoeing  culture.  And  the  bell  diftance 
I have  always  found  to  be  about  twenty-four 
inches.  At  this  diftance  the  machine  can  drill 
three  rows  at  once  ; and  with  two  feed  wheels  in 
every  one  of  the  feed  troughs  that  is  employed, 
eight  pecks  of  feed  will  be  fown;  Beans  having 
a very  ftrong  tap  root,  the  feed  therefore  requires 
to  be  depofited  at  a pretty  good  depth  ; and  my 
experiments  fhow  that  about  three  inches  is  the 
beft  depth. 
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Having  prepared  the  feed  as  directed  before, 
nothing  more  is  neceffary  to  be  done,  but  to  re- 
verfe  the  feed  wheels,  and  fix  the  coulters  at  the 
diftance  at  which  you  intend  the  rows  to  be 
afunder. 

On  poor  foils  I have  always  found  that  ten 
inches  is  the  belt  diftance,  and  on  rich  ones 
twelve,  and  about  one  inch  the  beft  depth.  When 
turnips  are  fown  at  a greater  diftance,  they  grow 
too  large  for  keeping  long.  On  very  rich  foils, 
a greater  diftance  may  be  advifeable,  but  then 
they  fhould  be  eaten  off  before  Chriftmas.  It  is 
an  experimented  fa£t,  that  the  fmaller  the  turnip,, 
the  longer  it  will  refill;  the  winter’s  froft. 


On  drilling 


2 


On 


On  drilling  Carrots . 

For  every  acre  to  be  drilled,  take  two  pounds  of 
carrot  feed  (which  has  been  fieeped  in  rain  water 
for  24  hours,  and  which  has  lain  upon  a floor 
until  it  has  fpeared),  three  pecks  of  dry  faw-duft, 
and  three  pecks  of  fine  dry  mould,  all  thoroughly 
mixed  together ; and  drill  it  about  one  inch  deep, 
and  fourteen  inches  between  the  rows,  with  the 
fame  cups  which  are  ufed  for  wheat  or  barley.  In 
about  eight  or  ten  days  the  plants  will  begin  to 
appear ; and  the  fooner  they  come  up,  the  fooner 
they  will  get  above  the  weeds.  After  drilling,  the 
land  fhould  be  harrowed  once  in  a place. 
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A TABLE 


Shewing  the  Quantity  of  Seed  Town  per  Acre, 


Atlnches 
between 
the  rows. 

Wheat  fown 
by  the 
wheels. 

Barley  fown 
by  the 
wheels. 

Oats  fown 
by  the 
wheels. 

Beans  fown . 
by  the 
wheels. 

B&C 

E & F 

B&C 

E & F 

B&C 

E&F 

B&C 

E&F 

Pecks. 

Pecks. 

Pecks. 

Pecks. 

Pecks. 

Pecks. 

Pecks. 

Pecks. 

8 

9 

H 

9 

14 

9 

H 

— 

— 

9 

8 

12 

8 

12 

8 

12. 

— 

— 

IO 

7 

10 

7 

10 

7 

10 

— 

— 

12 

6 

8 

6 

8 

6 

8 

— 

— 

.8  ( 

— 

— 

— 

— 

— 

— 

12 

14 

20 

— 

— 

— 

— 

— 

— 

10 

12 

24 
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— 

— 

— 

— 

— 

8 

10 

32 

— 

— 

— 

— 

— 

— 

7 

8 
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On  iifing  the  Drill  Machine  with  Indented 

Cylinders' . 

The  manner  of  uftng  this  drill-machine  being 
exa£lly  fimilar  to  the  preceding  one,  little  more 
therefore  need  be  faid  on  that  head.  But  as  they 
differ  materially  in  their  feed  wheels*  and  manner 
of  delivering  the  feed,  it  will  therefore  be  necef- 
fary  to  point  out  how  this  machine  may  be  regu- 
lated fo  as  to  drill  all  kinds  of  grain,  pulfe,  feeds, 
&c.  * 

Having'  given  exa6i  drawings  of  all  the  re- 
fpeftive  parts  of  this  machine,  the  mode  of  deli<- 
vering  the  feed,  and  regulating  its  quantity,  will 
be  eafily  underflood  from  a bare  infpeftion  of 
thofe  drawings. 

When  the  brufhes  of  -he  regulators’  touch  the 
feed  wheels,  or.  cylinders,  a very  fmall  quantity 
of  feed  is  delivered  ; but  the  quantity  may  be 
greatly  increafed  by  railing  the  regulators  as  re- 
prefented  in  Fig.  2.  Plate  VII.  All  of  which 

are 
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are  fo  plain,  that  the  lead  attention  will  foon 
teach  any  perfon  to  know  how  to  fet  the  brufhes 
of  the  regulators  fo  as  to  fow  any  quantity  of  feed 
required  upon  an  acre,  as  the  cavities  of  the  feed 
wheels,  or  cylinders,  are  proportioned  to  the  fize 
of  the  feed  to  be  fown,  and  the  didance  required 
between  each  dropping ; by  which  means  the 
fame  frugality  is  preferved,  whether  the  feed  be 
large  or  fmall,  as  the  different  fized  cavities  are 
eafily  brought  under  the  brufhes  by  fhifting  the 
feed  wheels  one  inch  either  to  the  right  or  left 
hand,  and  then  pinning  them  faff. 

This  drill  machine  can  fow  any  quantity  of  feed 
upon  an  acre  from  fix  to  fixteen  pecks.  And  as 
the  feed  is  clofe  covered  up,  no  kind  of  weather 
obdrufls  its  performance  when  the  land  is  in  pro* 
per  order  for  fowing;  nor  can  t;he  dart  of  a horfe, 
or  any  inequalities  of  the  ground,  have  any  effe£f 
on  the  delivery  of  the  feed. 

It  makes  no  material  difference  which  of  the 
‘two  machines  is  employed,  as  the  preparation  of 
the  land,  and  mode  of  managing  them,  are  equally 

the 
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the  fame.  And  the  dire&ions  for  drilling  any  parti- 
cular kind  of  grain,  &c.  with  the  former  machine, 
are  equally  applicable  to  the  drilling  any  particu- 
lar kind  of  grain,  &c.  with  this.  The  oniy  thing 
in  this  machine  that  requires  particular  attention, 
is  to  fill  the  feed  hoppers  with  an  equal  quantity 
of  feed,  and  to  fee  that  all  the  feed  wheels  de- 
liver it  equally  ; and  if  any  of  the  feed  hoppers 
are  fooner  or  later  in  being  emptied  than  the 
others,  the  brufhes  muft  be  fet  a little  nearer,  or 
farther  from  the  feed  wheels.  All  of  which  the 
man  who  manages  the  machine  may  eafily  fee, 
and  foon  learn  to  regulate  the  brufhes,  fo  as  to 
fow  any  required  quantity  of  feed  upon  an  acre. 

The  following  Table  {hows,  at  one  view,  how 
to  regulate  the  machine  fo  as  to  fow  any  proper 
quantity  of  feed  per  acre. 
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A TABLE 

Showing  how  to  regulate  the  Machine  with 
Indented  Cylinders. 

FOR  WHEAT  AND  BARLEY. 


Inches  1 


J 


(Revolutions  of 
the  land  wheel 
may  fow  one 
pint  for  every 
coulter  ufed. 


FOR  OATS. 
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Revolutions  of 
the  land  wheel 
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pint  for  every 
coulter  ufed. 


FOR  BEANS  AND  PEASE. 
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Revolutions  of 
the  land  wheel 
may  fow  one 
pint  for  every 
coulter  ufed. 
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On  drilling  Turnips  and  Cole. 

In  drilling  turnips  and  cole  the  cylinders  mull 
be  Ihifted  one  inch  towards  the  right  hand,  which 
brings  the  fmalleft  cavities  under  the  brufh,  for 
fowing  all  kinds  of  fmall  feeds  as  well  as  turnips 
and  cole. 

If  the  land  is  properly  prepared,  and  the  feed, 
as  above  directed,  nothing  more  is  to  be  done 
but  to  fet  the  brufhes  to  firickle  the  feed  wheels 
eafily,  the  coulters  at  their  proper  diftances  and 
to  fill  the  feed  hoppers  oppofite  the  tin  con- 
du&ors,  and  then' proceed  as  already  dire&ed. 


D d 
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On  drilling  Carrots . 

Having  prepared  the  land,  and  the  feed  as  be- 
fore dire£led,  nothing  more  is  neceffary  to  be 
done  but  to  fet  the  coulters  at  the  diftance  at 
which  the  rows  are  intended  to  be  afunder,  and 
the  brufhes  fo  as  to  fow  the  quantity  of  feed  (by 
the  large  cavities)  intended  to  be  fown,  and  then 
the  machine  is  equipped.  Proceed  in  the  fame 
manner  as  already  dire£ted  ; and  when  the  dril- 
ling is  finifhed,  the  field  or  plot  muft  be  harrowed 
with  a pair  of  light  harrows,  and  then  rolled. 


On 
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On  ufing  the  Drill  Plough  with  Indented 

Cylinders . 

Equip  the  plough  with  the  drill  apparatus  as 
represented  in  Plate  7.  Fig.  1.  Place  the  pro- 
per cavities  under  the  brufh,  for  the  feed  intended 
to  be  Sown ; fet  the  coulter  to  depofit  the  feed 
at  a proper  depth ; regulate  the  brufh  as  dire£ted 
for  Sowing  with  the  drill  machine  with  indented 
cylinders ; fill  the  hopper  with  feed  ; place  the 
plough  ftraight  to  the  end  of  the  furrow,  where 
you  intend  it  fhall  begin  to  Sow,  and  then  drive 
forward. 

When  you  are  at  the  end  of  the  ridge  or  field, 
the  ploughman  mull;  take  hold  of  the  handle  C, 
and  bring  it  down  to  the  handle  of  the  plough  fo 
as  he  may  grafp  both,  by  which  the  land  wheel  is 
lifted  off  the  ground,  and  inftantly  flops  the  Sowing 
while  the  plough  is  turning  round  at  the  end  of 
the  ridge  or  land. 


D d 2 
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When  the  plough  is  fairly  turned  round  and 
placed  ftraight  to  the  furrow,  fill  the  hopper  with 
feed  if  neceflary,  let  down  the  land  wheel,  and 
then  drive  forward,  proceeding  in  the  fame  man- 
ner until  the  ridge  or  field  is  finifhed ; always 
taking  care  to  keep  the  plough  upright. 

In  beginning  a ridge  it  is  fometimes  neceflary 
to  mifs  fowing  the  firft  furrow,  which  is  generally 
thrown  back  by  the  fecond,  that  all  the  land  may 
be  ploughed  clear  in  the  middle  of  the  ridge,  Sec. 
And  in  finifhing  a ridge  the  laft  furrow  fhould  be 
ploughed  very  thin,  and  without  feed,  that  it  may 
ferve  as  a covering  to  the  preceding  row  of  grain, 
Sec. 

The  diflance  between  the  rows  is  regulated  by 
the  breadth  of  the  plough  furrow,  which  may  be 
made  narrower  or  broader  at  the  option  of  the 
ploughman,  and  that  diflance  and  the  adjufling 
of  the  regulator  governs  the  quantity  of  feed  to  be 
fown  upon  an  acre. 


When  the  diflance  between  the  rows  exceeds 
8 the 
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the  breadth  of  one  furrow,  every  fecond,  third, 
fourth,  or  fifth  furrow  may  be  drilled,  and  the 
breadth  of  each  furrow  fhould  be  proportioned  to 
the  diftance  required  between  every  row. 

» HI;  . JlO 

If  the  land  is  rough  and  cloddy,  it  fhould  be 
rolled  and  harrowed  once  in  a place  ; but  if  the 
land  is  in  fine  tilth,  it  had  better  lie  as  the  plough 
left  it. 

• ■ r , _ , 'A  - f • f A 
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The  table  fhowing  how  to  regulate  the  drill 
machine  with  indented  cylinders,  will  likewife 
fhow  how  to  regulate  this  drill  plough. 

C.  Fig.  3.  Plate  VII.  is  a profile  of  tlie  feed 
wheel  fet  for  fowing  all  kinds  of  large  grain. 
Shift  it  one  inch  to  the  left  hand,  and  the  middle 
fized  cavities  are  brought  under  the  brufh,  for 
fowing  middling  fized  grain.  Shift  it  one  inch  to 
the  right  hand,  and  then  the  fmalleft  cavities  are 
brought  under  the  brufh,  for  fowing  all  kinds  of 
fmall  feeds.  In  thefe  fhiftings  the  feed  wheel* mud 
be  made  faff  by.  a pin  fixed  in  the  axle  at  the  right 
or  left  ends.  In  fowing  large  grain  two  pins  are 

necelfary, 
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neceflary,  one  at  each  end  of  the  feed  wheel,  to 
keep  it  in  the  middle,  as  is  here  reprefented. 

When  this  plough  is  wanted  for  common  pur- 
pofes,  the  drill  apparatus  may  be  taken  off  in  a 
few  minutes.  From  a variety  of  experiments  in 
the  drill  hufbandry,  made  upon  land  of  various 
qualities,  and  conducted  in  the  fame  manner  as 
thofe  already  inferted  in  this  work,  the  following 
table  was  formed. 
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Showing  the  quantity  of  feed  mofl  proper  to  be 
drilled  upon  an  acre  of  land  of  various  quali- 
ties, and  the  beft  diffance  between  the  rows  fo 
as  to  produce  the  larged  crops  poflible. 


Wheat.  | 

Barley. 

Oats. 

Beans. 

(Kind  0 i 

Quantity 

Diffance  1 

Quantity 

Diffance 

Quantity 

Diffance 

Quantity 

Diffance 

foil. 

- 

of  feed. 

between 
the  rows. 

of  feed. 

between 
the  rows. 

of  feed. 

between 
the  rows. 

of  feed. 

between 
the  rows. 

Pecks 

Inches 

.Pecks 

Inches! 

Pecks 

Inches 

Pecks 

Inches 

iPooreft 

10 

8 

12 

8 

16 

8 

12 

18 

Poor. 

9 

8 

10 

8 

8 

10 

20 

Rich. 

8 

9 

8 

9 I 

12 

9 

9 

24 

'28 

Riche  ft 

l 

7 

10 

7 

10 

10 

10 

8 

I am  truly  fenfible  that  no  certain  ftandard  can 
be  fixed  for  the  quantity  of  grain  which  ought  to 
be  fown  upon  an  acre  of  land  : this  mud  differ  as 
the  circumftances  differ  that  attend  it.  The  foil, 
feafon,  climate,  {fate  of  the  land,  and  the  fize  of 
the  grain,  require  more  or  lefs,  as  thefe  are  dif- 
ferent. 
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According  as  thefe  circumftances  obtain,  inter- 
mediate quantities  of  feed  may  be  fown  per  acre, 
on  land  of  intermediate  qualities. 

The  reputation  of  the  drill  fyftem  has  fuffered 
materially  from  its  own  advocates,  recommending 
too  fmall  a quantity  of  feed  to  be  fown  upon  an 

acre. 

When  too  fmall  a quantity  of  feed  is  fown, 
upon  the  richeft  foils,  the  crop  keeps  tilluring  till 
it  is  time  to  cut  it  down.  In  which  cafe  there  is 
always  a great  number  of  fmall  ears  and  light 
grain,  which  greatly  reduces  the  value  of  the  crop. 


CHAP* 


OF  DRILL  - HUSBANDRY. 


209 


CHAP.  VI. 

On  hoeing . 

H OEING  is  the  breaking,  dividing,  or  pul- 
verizing the  foil  between  the  rows  of  corn  that 
have  been  drilled,  or  between  plants  that  have  been 
fet  in  rows  with  intervals  between  them  ; and  is 
one  of  the  moft  important  operations  in  the  drill- 
hufbandry. 

j v r 7 , j O1"1)'  • /_> (yfi  > « >»  r 

The  advantages  arifmg  from  hoeing  are  great 
and  numerous.  By  it  weeds  are  deflroyed  ; the 
palture  of  plants  increafed;  the  fertility  of  the 
foil  greatly  reftored  ; vegetation  promoted  ; and 
the  land  half  prepared  for  a fucceeding  crop. 

Rain,  fnow,  hail,  dew,  See.  are  eafdy  abforbed 
by  the  earth,  when  it  is  kept  in  a loofe,  light, 
pulverized  ftate  ; whereas  the  fame  principles  on 
a compa6t  hard  foil  reach  no  farther  than  the 

E e fur  face, 
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furface,  and  are  again  exhaled  by  the  fun  and 
wind,  with  little  or  no  benefit  ta  the  foil  they  fall 
on. 

Pulverizing  the  land  is  wonderfully  efficacious 
on  ftiff  or  loamy  foils  but  on  light,  fandy,  and 
thin  ones,  too  much  ploughing  and  hoeing  will 
prove  hurtful. 

In  all  operations  of  hoeing,  the  land  ffiould 
neither  be  too  dry  nor  too  moift,  but  in  a due 
medium  with  refpe£t  to  both. 

Light  dry  foils  may  be  hoed  almoft  any  time,, 
but  {tiff  moift  foils  cannot  be  hoed  but  at  particu- 
lar  feafons ; and  that  is  when  the  foil  is  in  a 
crumbly  mellow  ftate. 

Grain  or  fmall  feeds,  when  drilled  with  narrow 
intervals,  muft  be  hoed  with  fmall  ffiares  pro- 
portioned to  the  diftance  between  the  rows-  But 
pulfe  and  other  plants  that  are  drilled,  or  fet  at  a 
greater  diftance,  require  larger  and  ftronger  in- 
ftruments  ; the  conftru&ion  and  ufe  of  which 
fhall  be  the  fubjeft  of  this  chapter. 

On 
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On  the  Conjlr u£l ion  of  Hoe  Machines . 

The  firft  machine  that  I would  recommend,  is 
a fmall  Rotherham  or  patent  plough , or  the  com- 
mon plough  of  any  country  made  upon  a fmaller 
fcale,  and  that  has  a broad  {harp  {hare. 

On  {tiff  foils,  and  wide  intervals,  thefe  ploughs 
are  preferable  to  any  other  hoe  machine  ; as  they 
can  go  as  deep  as  you  pleafe,  may  be  worked 
very  near  the  rows,  and,  if  the  land  is  in  tolera- 
ble tilth,  one  horfe  will  be  able  to  manage  them. 

The  fecond  is  a plough  with  two  expanding  mould 

hoards , for  earthing  up  the  rows  of  plants  on  each 
fide  at  once  going.  It  will  alfo  ferve  the  purpofe 
of  clearing  the  crofs  drains,  or  water  furrows  of 
the  field,  at  a fmall  expence. 

Thefe  inftruments  are  fo  fimple  in  their  con- 
ftruftion,  and  fo  well  known,  that  a minute  detail 
of  their  parts  would  be  fuperfluous. 

For  narrow  intervals  and  mellow  foils,  my  new 
invented  expanding  horfe  hoe , the  fix  Jhared  horfe 
hoe , and  the  hreafl  hoe  muft  be  ufed. 

E e 2 


On 
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On  the  ConJlrnEUon  of  the  expanding  Ho  rfe  Hoe * 

f f ■ , 

The  fuperiority  of  this  hoe  in  preference  to  any 
other,  confifts  in  its  expanding  fhares,  which  are 
capable  of  being  extended  or  contra6led  at  plea- 
fure,  from  12  to  30  inches,  confequently  can  hoe 
intervals  at  any  width  between  thofe  extremes* 


CHAP. 


213 


OF  DRILL- HUSBANDRY. 

1 f ()r  j {,  ' j ; < , f(|‘| 

PLATE  VIII. 

Fig.  i.  Is  a profile  of  the  expanding  horje^ ate 
hoe,  and  harrow.  fA.  i. 

A.  is  the  regulating  wheel,  ten  inches  dia- 
meter,  and  which  can  be  fo  adjufled  that  the 
lhares  may  cut  at  various  depths. 

B.  the  beam,  fix  feet  fix  inches  long  ancL 
three  inches,  and  a half  fquare. 

C.  the  leading  fhare,  riveted  on  the  fhank 
D,  and  is  an  equilateral  triangle  of  twelve 
inches. 

D.  the  fhank  of  the  leading  fhare,  which 
is  fixed  in  the  beam,  as  per  figure,  and  is  two 
by  half  an  inch  fquare. 

E.  reprefents  the  edge  of  the  expanding 
fhares,  which  are  two  feet  long  and  five 
inches  broad,  fhaped  as  per  figure. 

F.  repre- 
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PLATE 
VIII. 
Fig.  i. 

* — > 


F.  reprefents  the  left  hand  mould  board, 
which  is  made  of  a piece  of  light  wood  two 
feet  long,  and  ten  by  fix  inches  fquare. 
Thefe  mould  boards  are  hooked  on  the  iron 
rod  G,  and  fixed  to  the  fhank  H by  a fcrew 
bolt. 

G.  is  an  iron  rod  which  pafles  through  the 
hind  part  of  the  leading  (hare,  the  fore  part 
of  the  expanding  lhares,  the  mould  board 
hooks,  and  the  beam,  in  which  it  is  fixed 
by  a nut  and  fcrew  on  the  upper  fide, 

H.  is  an  iron  fhank  fixed  to  the  expanding 
fhares,  kneed  at  the  top,  where  a circular 
part  pafles  through  the  beam,  and  regulates 
the  width  of  the  expanding  fhares. 

I.  the  handle,  which  is  three  feet  from  the 
ground  line,  and  that  part  which  the  man 
grafps  is  three  feet  behind  the  end  of  the 
beam. 


K.  is  a profile  of  a fmall  triangular  harrow 

with 
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with  expanding  Tides,  fixed  to  the  end  of  the  plate 
beam,  as  per  figure.  This  harrow  is  of  great  Fig.  i. 
ufe  in  tearing  up  the  weeds  that  have  been 
cut  by  the  hoe  ; and  by  (baking  the  earth  from 
their  roots,  and  leaving  them  on  the  furface 
of  the  land,  by  which  they  are  expofed  to 
the  fun,  which  Toon  kills  them. 

This  hoe  may  be  made  complete  for  two 
guineas ; and  the  harrow  which  follows  for 
one. 


Fig.  2.  is  a horizontal  view  of  the  expand - Fic.  a. 
ing  hoe , and  harrow. 

B.  the  beam,  in  which  are  mortices  for 
the  reception  of  the  fhanks  of  the  regulating 
wheel,  and  the  leading  (hare. 


C.  the  leading  fhare,  to  which  the  ex- 
panding ones  are  fixed  by  the  bolt  G,  as  re~ 
prefented  in  Fig.  1. 


D D.  the  expanding  (hares  fixed  to-  the 
one  C.. 
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PI^E  E E.  the  circular  radiufes  of  the  {hanks 
Fig- I  2-  that  are  fixed  to  the  infide  of  the  expanding 
fiiares  ; thefe  go  through  the  beam,  and  re- 
gulate the  width  of  the  hoe,  and  are  fixed 
to  any  width  by  two  bolts  palling  through 
them  and  the  beam. 

The  dotted  lines  F reprefent  the  upper  part 
of  the  mould  boards ; and  fhow  how  they 
incline  outwards  behind,  how  they  are  fixed 
to  the  fhanks  of  the  expanding  {hares,  and 
how  they  are  hooked  on  the  iron  rod,  which 
pafles  through  them,  the  leading  fhare,  and 
the  beam. 

G.  the  middle  bun  of  the  expanding  harrow , 
three  inches  fquare,  and  two  feet  nine  inches 
long. 

H H.  the  expanding  buns,  three  inches 
fquare,  and  two  feet  fix  inches  long.  Thefe 
buns  are  fixed  to  the  middle  one  by  ftrong 
hinges,  as  per  figure. 

I I.  two  circular  radiufes,  made  of  iron  and 

fixed  in  the  expanding  buns.  Thefe  radiufes 
6 pafs 
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pafs  through  the  middle  bun,  in  which  there  plate 
are  two  holes  correfponding  to  thofe  in  the  Fig.  2. 
radiufes  for  fetting  the  harrow  to  any  width. 

All  of  which  are  fo  plain,  that  any  farther 
defcription  would  be  unnecelfary. 

The  utility  and  fimplicity  of  this  hoe  have- 
induced  many  farmers  to  adopt  it  for  hoeing 
their  beans  ; which  are  fometimes  drilled  and 
fometimes  fown  by  hand  in  equidiftant  rows. 

It  is  alfo  equally  applicable  to  the  hoeing  of 
potatoes  or  cabbages  with  expedition. 

Fig.  3.  is  a profile  of  the  Jix  Jhared  horfe  Fig.  3. 
hoe  made  on  the  principle  of  the  penta- 
graph,  and  to  move  with  great  eafe  to  the 
right  or  left ; by  which  means  the  perfon 
who  manages  the  hoes  will  be  able  to  keep 
them  in  the  middle  of  the  fpace  between  the 
rows  of  corn. 

This- hoe  is  not  of  my  invention.  I have* 
only  improved  it,  by  adding  the  two  caftor 
wheels  which  regulate  the  depth. 

F f A.  is 
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plate  A.  is  a feflion  of  the  coulter  bar  of  the 

VIII. 

Fig.  3.  drill  machine,  to  which  this  horfe  hoe  is 
fixed  by  an  eye  bolt,  as  per  figure. 

B.  is  a piece  of  afh  wood  three  inches 
fquare,  fixteen  inches  long,  and  made  narrow 
before  towards  the  eye,  which  hooks  on  the 
bolt  that  goes  through  the  coulter  ban 

C.  is  another  piece  of  afh  wood  three 
inches  fquare,  and  thirteen  inches  long. 
Thefe  pieces  of  wood  are  fixed  between 
iron  bars  at  the  diftance  of  twelve  inches 
from  one  another,  by  four  fcrew  bolts,  as  per 
figure. 

The  iron  bars  are  about  two  inches  broad, 
half  an  inch  thick,  and  forty-one  inches 
long. 

D.  is  a feftion  of  the  coulter  bar,  four  by 
three  inches  fquare,  and  moves  in  the  oblong 
fpace  between  the  two  pieces  of  wood  and 
the  iron  bars. 


G.  the 
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G.  the  fhare  with  its  fhank  fixed  in  the  plate 
coulter  bar  ; the  fhank  is  fixteen  inches  long,  fig.  3. 
one  inch  and  a half  by  half  an  inch  fquare, 
and  is  riveted  in  the  hind  part  of  the  fhare. 

E.  the  caftor  wheel  eight  inches  diameter, 
and  about  two  inches  thick  at  the  centre. 

This  wheel  not  only  regulates  the  depth  of 
the  hoes,  but  alfo  makes  the  whole  machine 
move  eafier  either  to  the  right  hand  or  left. 

F.  the  handle  fixed  to  the  piece  of  wood 
C by  two  bolts  and  fcrews,  as  per  figure  : this 
handle  proje£ts  about  twenty-five  inches  be- 
hind the  fide  frame  to  which  it  is  fixed,  and 
is  about  thirty-four  inches  from  the  furface 
of  the  ground. 

Fig.  4.  is  a horizontal  view  of  the  fix  jhared  Fig-  4.- 
horfe  hoe . 

A.  reprefents  the  coulter  bar  of  the  drill 
machine,  to  which  the  hoe  is  fixed  by  two 
eye  bolts. 


F f 2 


B.  the 
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PvnIE  iron  bars,  between  which  the  coul- 

]'J^  4-;  ter  bar  moves  upon  a bolt  which  pafies 
through  the  whole.  In  thefe  bars  are  five 
bolt  holes  for  fhifting  the  bar  with  the  hoes 
forward,  backward,  or  diagonally. 

D.  the  coulter  bar,  or  the  bar  in  which 
the  hoes  are  fixed.  The  figures  8 and  9 fhow 
how  to  fix  the  hoes,  when  the  rows  of  corn 
are  eight  or  nine  inches  afunder. 

G G G.  are  three  fhares  in  the  form  of  an 
ifofceles  triangle  ; the  two  fore  fides  of  which 
are  feven  inches  long,  and  the  hind  fide  fix. 

As  eight  or  nine  inches  is  the  beft  diftance 
between  the  rows  of  grain ; fo  hoes  of  fix 
inches  wide  are  the  bell  adapted  to  thofe 
diftances,  and  will  anfwer  very  well  for  both. 

F.  the  handle  of  the  left  fide,  fixed  to  the 
end  of  the  fide  frame  by  two  bolts,  as  per 
figure. 
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The  numerical  figures  1,  2,  3 and  4,  re- plate 
prefent  four  rows  of  com  at  nine  inches  fIg*!*. 
aiunden 

Fig.  5.  is  a horizontal  view  of  a coulter , of  Fig.  5. 
which  there  are  feven  ; which  are  ufed  inftead 
of  the  triangular  hoes,  on  ftiff,  gravelly, 
ftony,  or  on  foil  infefted  with  couchgrafs. 
Thefe  coulters  are  thirteen  inches  long  below 
the  coulter  bar. 

Fig.  6.  is  a profile  of  one  of  the  faid  coul-  Fig.  6. 
ters , made  fharp  on  the  fore  edge  for  cutting 
the  ground  with  more  eafe,  while  the  broad 
part  ftirs  the  earth  below : the  whole  has  been 
laid  down  from  the  annexed  fcale. 

Fig.  7.  is  a horizontal  view  of  a hand  or  Fig.  7* 
breajl  hoe  for  hoeing  narrow  intervals,  the 
fore  edge  of  which  is  fix  inches  broad,  the 
long  handle  fix  feet  long,  and  the  crofs  one 
two:  this  hoe  will  hoe  intervals  of  eight 
or  nine  inches  wide  very  well. 


If 
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plate  If  the  intervals  are  ten  or  twelve  inches 

VIII. 

Fig.  7.  wide,  the  hoes  muft  be  eight  or  ten  inches 
broad. 

Fig.  8.  Fig.  8.  is  a profile  of  the  fame  hoe,  in 
order  to  fhow  its  form  when  at  work.  But 
fince  the  invention  of  the  fix-fhared  horfe  hoer 
this  hoe  has  not  been  much  ufed. 


On 
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On  hoeing  Wheat . 

Wheat  has  two  kinds  of  roots;  the  one  is  called 
the  fcminal , the  other  the  coronal  root.  The 
coronal  root  feldom  appears  till  the  latter  end  ol 
March,  or  beginning  of  April.  This  is  therefore 
the  feafon  for  feconding  the  efforts  of  nature,  by 
going  over  the  field  with  a pair  of  light  harrows ; 
which  not  only  deflroy  the  weeds,  but  alfo  give 
the  coronal  roots  an  earthing  up.  After  the  har- 
rowing is  finifhed,  the  field  fhould  be  immediately 
rolled  to  prefs  the  foil  about  the  roots  of  the 
plants,  and  to  prepare  it  for  a fecond  hoeing. 

About  the  beginning  of  May,  or  fooner,  the  fe- 
cond hoeing  fhould  be  given  either  with  th efix- 
Jhared  horfe  hoe , or  the  breajl  hoe . With  the 
latter  only  one  row  can  be  hoed  at  a time  ; with 
the  former  fix  or  feven  rows  can  be  hoed  accord- 
ing to  the  diflance  between  them. 

When  this,  hoe  is  ufed,  the  feed  hoppers,  See . 

fhould 
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fhould  be  all  taken  away,  and  nothing  left  but  the 
frame  of  the  drill  machine ; to  the  coulter  bar  of 
which  the  hoe  is  fixed. 

In  hoeing  with  this  hoe  the  horfe  mufl:  go 
exactly  in  the  fame  place  where  the  horfe  went 
when  drilling,  ufing  one  hoe  lefs  than  the  number 
of  rows  drilled ; and  that  interval  between  the 
breadths  of  the  drill  machine  fhould  be  hoed  with 
the  hand  hoe , on  account  of  the  interval  being  un- 
equal from  the  unfteadinefs  of  the  horfe ; and  if 
the  perfon  who  attends  the  machine  will  keep 
his  eye  continually  on  one  of  the  hoes,  fo  as  to 
keep  it  in  the  middle  of  the  interval,  all  the  reft 
will  be  fure  to  be  right. 

When  the  perfon  who  guides  the  hoes  wants 
to  move  them  to  the  right  or  left,  fo  as  to  keep 
them  in  the  middle  of  the  intervals,  he  fhould 
lift  up  the  handles  a little  when  he  moves  them. 

It  makes  no  material  difference  whether  the 
hoes  or  coulters  are  ufed,  as  the  mode  of  ma- 
naging 
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naging  them  are  equally  the  fame  ; and  the  di- 
re£tions  given  for  ufing  the  hoes  are  equally  ap- 
plicable for  ufing  the  coulters. 

The  third  hoeing  (hould  be  given  the  latter  end 
of  May  or  beginning  of  June,  which  greatly  in- 
vigorates . the  coronal  roots,  and  promotes  the 
growth  of  the  hems. 

The  fourth  hoeing,  if  neceffary,  fhould  be  given 
the  latter  end  of  Juxie,  or  beginning  of  July,  as 
circumftances  require. 

But  as  foils  and  feafons  vary  exceedingly,  it  is 
impoffible  to  afcertain  the  precife  time  when  thofe 
hoeings  (hould  be  given.  Much  therefore  de- 
pends upon  the  difcretion  and  judgment  of  the 
hufbandman  ; but  in  no  cafe  fhould  the  weeds  be 
permitted  to  gain  the  afcendancy. 


Gg 
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Barley  has  likewife  two  fets  of  roots,  the  fe- 
minal,  and  the  coronal,  which  forms  itfelf  in 
about  three  weeks  after  the  grain  has  been  fown. 
Upon  the  appearance  of  this  root  the  field  fhould 
be  harrowed,  and  then  rolled  for  the  firft  hoeing. 

The  fecond  and  third  hoeings  fhould  be  given 
at  proper  intervals  of  time,  and  fhould  be  per- 
formed exa&ly  in  the  fame  manner  as  dire&ed  for 
hoeing  wheat. 


On 
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On  hoeing  Oats . 

As  foon  as  the  coronal  roots  begin  to  make 
their  appearance,  the  field  fhould  be  harrowed, 
and  rolled  for  the  firfi;  hoeing. 

The  fecond  and  third  hoeings,  if  necefiary, 
fhould  be  given  in  due  time,  and  fhould  be  per- 
formed as  dire&ed  for  hoeing  wheat. 


Gg  2 


On 
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On  hoeing  Beans  and  Peaje . 

As  foon  as  the  beans  or  peafe  can  be  properly 
diftinguifhed  in  the  rows,  they  fhould  be  rolled 
and  harrowed,  which  completes  the  firfl  hoeing. 

If  the  foil  is  mellow,  the  expanding  hoe  fhould 
be  ufed  about  the  middle  of  May,  when  the  beans 
will  be  fufficiently  eflablifhed  in  the  ground,  fo 
as  not  to  fuffer  from  the  free  ufe  of  it ; the  fhares 
fliould  be  kept  very  fharp,  to  cut  the  weeds  with 
eafe,  fo  that  the  expanding  harrow  may  bring  them 
more  completely  to  the  furface,  which  finifhes  the 
fecond  hoeing.  In  this  fituation  they  may  remain 
for  three  or  four  weeks,  or  till  more  weeds  appear, 
when  they  fhould  be  fkim  hoed  a fecond  time, 
which  completes  the  third  hoeing.  In  a few  days 
after,  the  rows  fhould  be  hand  hoed  well,  and 
then  earthed  up,  which  finifhes  the  fourth  hoeing. 
In  two  or  three  weeks  they  fhould  be  hand  weed- 
ed, and  then  earthed  up  a fecond  time,  which 
completes  the  number  of  hoeings. 


If 
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If  the  foil  is  fliff,  gravelly,  or  ftony,  the  hoe 
plough  recommended  before  fhould  be  ufed  to  give 
the  fecond  hoeing,  by  ploughing  a furrow  oh 
from  the  beans  on  each  fide,  making  a ridge  in 
the  intervals  between  the  rows ; the  beans  will 
then  hand  upon  a ridge  of  about  fix  inches  wide, 
which  fhould  be  well  hand  hoed.  In  about  a 
week  after,  the  double  mould  board  plough  fhould 
be  ufed  to  earth  up  the  plants  in  the  rows.  In 
two  or  three  weeks  they  fhould  be  hand  weeded 
again,  and,  as  foon  as  the  weeds  are  dead,  they 
fhould  be  earthed  up  by  the  double  mould  board 
plough  a fecond  time,  which  finifhes  the  operation 
of  hoeing. 


On 
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On  hoeing  Turnips . 

As  foon  as  the  turnips  have  got  four  vigorous 
rough  leaves,  they  fhould  be  harrowed  with  a 
pair  of  light  harrows. 

In  two  or  three  weeks  after,  the  fecond  hoeing 
fhould  be  given  either  by  the  breajl  or  fix-fhared 
horfe  hoe , to  cut  up  the  weeds  in  the  intervals  ; 
and  thofe  weeds  which  are  in  or  near  the  rows 
mu  ft  be  cut  up  by  the  hand  hoe,  and  the  turnips 
thinned  at  the  fame  time. 

In  two  or  three  weeks  more,  the  third  hoeing 
fhould  be  given  by  the  fame  hoes  ; the  rows  fhould 
alfo  be  well  hand  hoed,  and  the  turnips  fet  out 
ftngle  to  their  proper  diftances. 

What  has  been  here  faid  with  refpeft  to  hoeing 
turnips,  is  equally  applicable  to  the  hoeing  of 
cole,  except  the  harrowing,  which  ought  to  be 
omitted. 
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On  hoeing  Carrots. 

As  Toon  as  the  carrots  are  about  two  or  three 
inches  above  the  ground,  they  fhould  be  harrow- 
ed ; in  which  cafe  as  many  harrows  fhould  be  tied 
to  a pole  as  will  cover  the  ridges,  and  the  horfes 
made  to  walk  in  the  furrows,  to  prevent  treading 
the  land,  or  injuring  the  plants. 

In  two  or  three  weeks  after  harrowing,  the  fe- 
cond  hoeing  fhould  be  given  to  clear  the  intervals 
of  weeds ; and  thofe  that  are  in  or  near  the  plants 
in  the  rows,  muft  be  cut  up  with  the  hand  hoe, 
and  the  carrots  thinned  at  the  fame  time. 

In  that  fituation  the  carrots  may  remain  for  two 
or  three  weeks,  or  till  more  weeds  appear.  The 
hoes  muft  then  be  fet  to  work  again,  the  breaji  or 
horfe  hoe  to  clear  the  intervals,  and  the  hand  hoe 
the  rows  ; and  if  any  double  carrots  are  left,  they 
muft  be  removed,  and  thofe  that  are  to  ftand  for 
the  crop  muft  be  fet  out  to  their  proper  diftances. 
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On  hoeing  Potatoes. 

As  potatoes  in  general  are  planted  upon  light 
mellow  foils,  the  expanding  horfe  hoe  is  therefore 
peculiarly  adapted  to  their  cultivation. 

I have  cultivated  potatoes  upon  a very  large 
fcale,  and  I never  found  any  inftrument  equal  to 
it,  for  expedition,  and  complete  execution  of  hoe- 
ing at  the  lead;  expence. 

As  foon  as  the  potatoes  are  fairly  above  ground, 
they  fhould  be  harrowed  once  in  a place  for  the 
firft  hoeing,  In  about  two  weeks  after,  they 
fhould  be  fkim  hoed,  for  the  fecond  hoeing. 

In  two  or  three  weeks  more  they  fhould  be 
fkim  hoed  again,  obferving  always  to  ufe  the  ex- 
panding harrow  to  tear  the  weeds  out  of  the  ground 
after  they  have  been  cut  with  the  hoe.  Imme- 
diately after  this  fecond  fldm  hoeing,  the  potatoes 
fhould  be  well  hand  hoed  in  the  rows.  As  foon 
as  the  weeds  are  dead  enough,  the  plants  in  the 
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rows  muft  be  well  earthed  up,  which  is  done  by 
the  fame  hoe  equipped  with  the  mould  boards  as 
already  directed.  As  foon  as  more  weeds  appear, 
and  before  the  potatoes  fpread  too  much,  they 
fhould  be  hand  weeded  in  the  rows,  and  then 
earthed  up  well  a fecond  time. 

* 

If  any  more  weeds  appear,  and  are  likely  to  run 
into  feed  before  the  potatoes  are  taken  up,  they 
muft  be  pulled  up  by  hand  and  carried  off  the 
field,  or  laid  in  heaps  and  burnt. 
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On  hoeing  Cabbages. 

:•  . kan  \b  ..  3*ic  :n  cfi  nodi  2.  v J/*6:yiib 

As  the  month  of  May  is  the  prime  feafori  for 

planting  cabbages  to  hand  through  the  winter,  the 
planting  therefore  fhould  be  finifhed  in  that  time* 

In  about  three  or  four  weeks  after  they  have 
been  planted,  the  hoc  plough  fhould  be  intro- 
duced, to  plough  a furrow  off  from  the  cab- 
bages on  each  fide,  making  a ridge  in,  the  inter- 
vals ; the  cabbages  will  then  hand  upon  a flat 
ridge  of  fix  or  eight  inches  broad.  Thefe  ridges 
muft  be  well  hand  hoed,  and  the  earth  drawn  up 
to  the  cabbages  at  the  fame  time.  After  the  hand 
hoeing  is  finifhed,  the  expanding  harrow  muft  be 
fet  to  work  to  harrow  the  ridge  in  the  intervals* 
which  tears  up  the  weeds,  and  leaves  them  on  the 
furface  of  the  land,  where  they  foon  die. 

In  about  ten  or  twelve  days  after  being  harrow- 
ed, the  hoc  plough  muft  be  fet  to  work  again,  to 
plough  back  the  earth  to  the  cabbages  on  each 
fide  of  the  rows* 
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In  about  two  weeks  after  they  have  been  earthed 
up,  the  bottom  of  the  intervals  mult  be  fcoured 
up,  either  with  the  expanding  horfe  hoe , or  the 
double  mould  board  plough . This  laft  operation  has 
not  only  a beneficial,  but  a molt  delightful  effe£t, 
and  fhould  be  repeated  a fecond  time  as  foon  as 
more  weeds  appear,  and  before  the  cabbages 
fpread  fo  much  as  to  prevent  the  horfe  from  walk- 
ing  in  the  intervals  without  injuring  them.  If  any 
more  weeds  appear,  they  mull  be  pulled  up  by 
hand,  and  the  caterpillars  (if  any)  killed  at  the 
fame  time. 
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OlNCE  this  work  went  to  the  prefs,  I have 
reconfidered  the  dire£lions  given  for  preparing 
land  for  drilling. 

I have  already  recommended  winter  ploughing 
all  kinds  of  foils  (except  light  ones),  which  not 
only  fertilizes  the  upper  furface  of  the  foil,  but 
alfo  lelfens  its  tenacity,  and  reduces  it  to  a fine 
mould. 

As  the  furface  foil  is  by  this  means  finely  ame- 
liorated for  the  reception  of  the  feed,  it  would  be 
a pity  to  bury  it  by  a fecond  ploughing.  I 
would  therefore  recommend  the  ufe  of  the  follow- 
ing Scuffle  ; which  not  only  deflroys  feedling 

weeds,  but  alfo  pulverizes  the  furface  foil  fuffi- 
ciently  without  burying  it.  The  confhru&ion 
and  ufe  of  which  is  as  follows. 
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PLATE  IX. 

"Plate  Fig,  1.  is  a profile  of  the  Scuffle,  with  its 
Fig.  r.  appendage^. 

A A.  reprefents  the  wheels  on  which  it  is 
carried  from  one  field  to  another,  and  by 
which  the  depth  of  working  is  regulated. 
Thefe  wheels  turn  round  upon  their  axles, 
and  alfo  upon  the  under  end  of  the  upright 
fhank,  in  imitation  of  bed  caflors. 

B.  reprefents  the  middle  beam,  to  which 
the  horfes  are  fixed. 

C.  the  fide  beams. 

D D D.  the  fhank  of  the  fhares  fixed  in 
the  beams  by  nuts  and  fcrews.  They  are 
fifteen  inches  long  below  the  beams,  made 
of  iron,  one  inch  and  a half  by  half  an  inch 
fquare. 
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E E E.  the  fliares  riveted  on  their  {hanks,  plate 

ix. 

Fig.  1. 

. 

F.  the  handle  for  managing  the  machine, 
a the  furface,  b the  depth. 

Fig.  2.  is  a horizontal  view  of  the  fcuffie.  Fig.  *. 

AAA.  reprefents  the  mortice  holes  that 
receive  the  fhanks  of  the  wheels. 

B.  the  middle  beam,  about  fix  feet  nine 
inches  long,  and  five  by  four  inches 
fquare. 

C C.  the  two  fide-beams,  which  are  about 
live  feet  long  and  four  inches  fquare. 

% 

E E E E E.  are  five  fhares  in  the  form  of 
an  ifofceles  triangle,  the  hind  fide  of  which 
is  nine  inches  long,  and  the  other  two  fides 
are  each  twelve  inches  ; fo  difpofed  as  to  cut 
forty-five  inches  clear. 
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™ F F.  the  handles  which  govern  the  ma- 

,FlG- 2-.  chine. 

G.  a bar  four  inches  fquare  for  bracing  the 
machine  together,  and  for  receiving  the 
fhanks  of  the  hind  wheels. 

Id.  another  bar  three  by  one  inch  fquare. 

I I.  the  hind  wheels. 

« \ I f “ . . . , 

Fig.  3.  Fig.  3.  is  a fcale  of  feet,  inches,  and 
quarters  of  an  inch,  from  which  the  whole 
has  been  laid  down. 


The  ufe  of  this  fcuffle  is  of  great  importance  in. 
the  drill  culture,  and  a neceffary  appendage  to  the 
drill  machines.  For  one  man  with  four  horfes 
fcuffles  about  live  acres  per  day,  which  is  a vaft 
faving,  when  compared  with  the  expence  of 
ploughing,  and  much  more  expeditious. 
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After  the  land  has  been  winter  ploughed,  laid 
up  in  proper  ridges,  and  completely  drained, 
nothing  more  is  neceffary  to  be  done  till  the 
feafon  for  fowing. 

As  foon  as  the  land  is  fit  for  receiving  the  feed? 
it  muff  be  fcuffled  to  the  depth  of  about  three 
inches  or  more  for  barley  and  oats,  harrowed 
twice  in  a place,  then  drilled,  and  afterwards 
rolled  and  harrowed  again ; which  in  general 
completes  the  work. 

% 

Mellow  land,  that  has  been  cropped  with  beans, 
or  beans  and  peafe,  requires  no  other  preparation 
than  fcuffling,  harrowing,  &c.  previous  to  its 
being  drilled  with  wheat. 

Land  fown  with  garden  peafe,  which  are  got 
off  the  latter  end  of  July,  may  be  fcuffled,  har- 
rowed, and  cleaned,  and  then  drilled  with  tur- 
nip or  rape  feed. 
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Mellow  foils,  that  have  been  cropped  with 
turnips,  carrots,  cabbages,  rape,  &c.  will  require 
no  other  preparation  than  fcuffling,  harrowing, 
See.  previous  to  their  being  drilled,  provided  they 
have  been  properly  ridged  up  before. 

Tliefe  are  advantages  too  obvious  to  need  any 
farther  illuftration. 

When  the  drill  plough  is  ufed,  two  pioughings 
are  neceffary  ; one  before  Chriftmas,  and  the  fe- 
'cond  when  the  feed  is  fown. 

Some  experimenters  recommend  the  ufe  of  the 
fcuffle  in  fallowing,  where  it  faves  two  or  three 
pioughings  ; but  of  this  mode  of  managing  fal- 
lows I have  not  fufficient  experience  to  give  it 
my  fan&ion.  The  judicious  farmer  mult  in  this 
cafe  experiment  for  himfelf,  as  circumftances 
and  the  nature  of  his  foil  direct. 
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